PN aR[-032

o - 2242

TUNISIA: THE WHEAT DEVELOPMENT PROGRAM

A,I.D. Project Impact Evaluation No. 48

by

William Frederick Johnson, Team Leader
(Agricultural Economist, Support Staff for Board for
International Food and Agricultural Development.)

Carl E. Ferguson
Consultant and Agronomist
(Former AID Employee)

Mona Fikry
Consultant, Development Anthropologist

U.S. Agency for International Development

October 1983

The views and interpretations expressed in this report are
those of the authors and should not be attributed to the Agency
for International Development.



A.I.D, EVALUATION PUBLICATIONS

A complete list of reports issued in the A,I.D. Evaluation
Publication series is included in the back of this document,
together with information for ordering reports.



TABLE OF CONTENTS

Page
FOreword ..cecoeeecescncsocoeossnscncnsssscsncnccns . iii
Acknowledgments ....cccccteettcccccstcttaasrrascnnans iv
Summary ¢.ceoco.. ceeseaceessee. secees s et osessanc s . vi
Project Data Sheet .....cccevieteencccesnscrsnnaccnas X
Glossary of Abbreviations ............ Sscescusccsuens xii
Map of Tunisia........ Gt eeseaeastssesseseseestsaansns xiv
I. The Project Setting ...ccveevevecenrecnccnsens coe 1
A. General Background ...ccceeeeccctscntocsccane 1
B. Agronomic and Environmental Constraints
in Wheat Production ....... teeeessecnresontense 4
II. The Project ...ivceeenn D 6
A. Project Development «....ceceeeccenssssccaas 6
B. Project Description ...ccvcecennn cesesesvees 7
C. Project Activities .cccceveececarentocenanas 8
D. Project Goals ..... S 8
E. Project Organization and Administration coee 11
1. The Initial Period ...cceeeecenns ces 11
2. The Office of Cereals and Projet Ble cos 11
F. The Training Program ....cccceeeeeseeans coes 14
III. Impact of the Program ......... csacessesreesens 15
A. Overall Impact ...... Ceessssenes ceesesrescnes 15
B. Use of New Varieties and Increases in
Wheat Yields and Production .....ccceveeevven 16
C. A Cadre of Trained Tunisian Agriculturists .. 19
D. An Ongoing Wheat Research and Extension
Program «.c.coeeevvesoccccnccsnns cesesessrans 19
E. A Strengthened Agricultural College creeseces 20
F. A Certified Seed Production Program
Established ...ciceecenee ceessens ceeeasenaces 20
G. Economic Impact .ciecevevesce ceeceseans cevesan 21
H. Sociological lmpact ..c.covvcececcscoss cessses 25
1. Positive Impacts ...ccieeeveccsonnss cesue 25

2. Negative Impacts «.secoeene ceecscerssacas 25



IV. Conclusion8 «.ceeceesencoccsssacnanns cesecanasas 26
V. Lessons Learned c.cee. cocesoccescessonsscnsansns 29
Appendixes

A. Methodology

P. Institutional Policy and Economic Influences

€. Social Implications of The Wheat Development

Program (Projet Ble)

D. Figures and Tables

E. Persons Contacted

F. Photos

G. Communique

H. Notes on Authors

Bibliography



-1ii-
FOREWORD

In October 1979, the Administrator of the Agency for
International Development (AID) initiated an Agency-wide
ex-post evaluation system focusing on the impact of

AID-funded projects. These impact evaluations are
concentrated in ?articular substantive areas as
determined by AID's most senlor executives. The

evaluations are to be performed 1largely by Agency
personnel and are to result in a series of studies which,
by wvirtue of their comparability in scope, will ensure
cunulative findings of use to the Agency and the larger
development community. This study of the impact of the
AID Wheat Development Program in Tunisia was conducted in
April 1982 as part of this effort. A final evaluation
report will summarize and analyze the results of all the
studies 1n this sector and relate them to program,
policy, and design requirements.
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SUMMARY

The Tunisian Wheat Development Program (Projet Bléb
was designed and implemented from 1965 to 1977 by USAID,
the Ford and Rockefeller Foundations, the International
Maize and Wheat Improvement Center (CIMMYT) in Mexico,
and the Government of Tunisia. It was conceived in 1965
at a time when the economic chaos following independence
from the French Protectorate prompted the Government of
Tunisia to explore every avenue to reverse the decline in
agricultural production, particularly of food.
Development of Tunisian institutions and training of
Tunisian staff were priority goals to £fill the gap
created by the exodus of the French civil servants and
other European farmers and entrepreneurs in 1964. The
ultimate goal of the Government was and remains
""self-gufficiency in food production."

The purpose of the Program was to introduce and adapt
to the Tunisian environment and climate the new semi-
dwarf high-vielding wheat varieties that had been
developed at CIMMYT in Mexico. The other important
purpose of the program was to train Tunisians 1in
agricultural research and extension methods as a means of
developing institutional capabilities for Tunisia to
carry out research and extension activities alone.

The 1impact of the Program has been slow but
positive. Much of the impact is being felt now, some
five years after the Program was phased out and 17 years
after its conception. If one single factor haa to be
identified as the program's most important contribution,
it would be the development of the program for advanced
degree training, particularly to the Ph.D. level. The
research capability developed by this advanced training
has become most effective in the past three years. The
impact is being demonstrated in research results; in an
effective extension program; in improvements in
institutional capabilities in research, extension, and
education; and 1in farmers' increased acceptance of new
varieties and improved technology, resulting in increased
ylelds and production.

Training has enabled Tunisians to successfully
continue research and extension activities without
agssistance after the program was phased out. Nineteen
Tunisians were trained in the United States to the level
of M.S. and Ph.D. degrees 1in agricultural scicnces. This
was supplemented by practical training of 55 other
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Tunisians at CIMMYT in Mexico, 1in Australia, and in
Tunisia. Of the 19 who received advanced training, 13
are working directly or indirectly in the cereals program
in Tunisia; 11 of these are directly involved. Of the 19
Tunisians, one 18 continuing advanced studies in the
United States and five are working abroad with
international or other organizations. Four of the
Tunisians who received Ph.D. degrees are involved in
research at the National Agricultural Research Institute
of Tunisia (INRAT) while teaching at the National
Agricultural Institute of Tunisia (INAT, the national
agricultural university). Two Tunislans trained to the
M.S. level are participating in the research program at
INRAT.

During the life of the Program, five new bread wheat
and five new durum wheat varieties were developed and
introduced to farmers with wvarying degrees of success.
After the program was terminated in 1977, Tunisilans
trained under the program continued to develop varieties
with characteristics that improved on those developed
earlier. In 1980 and 1981, two improved varieties of
bread wheat and two improved varieties of durum wheat
were developed and put into use. Some of these later
varieties were more resistant to diseases and drought
than earlier varieties, and consequently were more
acceptable to farmers.

An extension and farm demonstration system and
program were developed in the beginning of the Wheat
Development Program to work closely with the research
activities to extend results to farmers and to feed back
problems to research scientists. The Technical Civision,
established in the Office of Cereals, successfully
carried out 1its functions during the 1life of the
program. It is now staffed with trained Tunislans and is
still operating a successful program.

As a result of the Program, Tunisia's cereal
production (wheat and barley) was greater during the
ll-year period 1971 through 1981 by 5.302 million metric
tons than during .the previous 1ll-year period. Despite
population growth, annual per capita production of
cereals increased from 104 kilograms in 1970 to 160
kilograms in 1980, wusing average annual production
figures for the two periods and the population levels of
1970 and 1980, respectively. Furthermore, the increased
production was achieved on an area of land less (by over
200,000 hectares in each year, 1980 and 1981) than in the
previous four years. The increased production of cereals
saved the Government of Tunisia the foreign exchange
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costs of annually importing 299,000 metric tons of durum
wheat, 77,000 metric tons of bread wheat, and 106,000
metric tons of barley that would have been required
otherwise during each year 1971 through 1981. The value
of this amount of annual imports at 1981 prices would
have been $125,944,000 (cost, insurance, and freight in
Rotterdam, imported from the United States). This was
made possible at a total cost to the United States
Government, Rockefeller and Ford Foundations, and CIMMYT
of less than $3.5 million in technical assistance.

The Program has resulted in other benefits to
Tunisia. It contributed to increased per capita
consumption of cereals, mostly in the form of increased
use of commerclal bread and noodles. While no national
data were available to confirm the fact, there was
evidence that farmers' income had improved and that
subsistence farmers had been integrated into the money
economy. Cereal farming had become mechanized and farm
families were purchasing prepared foods such as
commercial noodles and bread.

The positive impact was not without some negative
effects. Rural migration of men had led to a change in
the role of rural women, with an increase 1in their
participation in farming and rural industries, and a
decrease in their role in home preparation of food.
While this may be viewed as a positive gain for women, it
has had one negative result. Increased use of purchased,
prepared foods (principally noodles and bread) instead of
home-prepared food has decreased the nutritional levels
of farm family daily diets.

Not all the institutional goals have been achieved.
Integration of research and extension has not been acted
on. The planners had sought flexibility in mana%ement ’
financing, decision-making, and action by establishing
the Program under the parastatal, semi-autonomcus Office
of Cereals, a commercial organization concerned with the
purchase and sale of cereals. This office, which 1is
outside the Agricultural Services oi the Ministry of
Agriculture, was not impeded by the bureaucratic
constraints of other agencies. At the same time, it did
not play a role in providing technology to farmers.
During the 1life of the Program, activities were
integrated through personal cooperation of scientists who
cut across institutional 1lines. This system continues
today.

Despite these weaknesses, the 1institutlons in
research, education, and extension have developed basic
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capabilities, resulting directly and indirectly f£from the
Program, which permit them to continue successful
activities. However, the goal of self-sufficiency in
food production has not been achieved. This goal 1is
illusory and has tended to overshadow the progress that
has been made, as continued growth of population and
increased per capita consumption of cereals have widened
the food gap, requiring increases in imports. Tunisia's
overall goals of using its resources to comparative
advantage, and of producing higher valued crops on the
better land (under irrigation where feasible) for export
and to supply the thriving hotel~tourist industry are
both aimed at achieving a balance in international trade
of agricultural products, which makes good economic
sense. Achievements 1in cereal production are due not
only to the scientific progress achieved under this
Program, but also to improvements in institutions,
economic conditions, and policies in the agricultural
sector.
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PROJECT DATA SHEET

1. Title: Accelerated Cereals Production
2. Project Number: 665-55~130-205.1
3. Life of Project: Began FY 1965-~Ended FY 1976
4. Project Funding: USAID and Ford Foundation
AID Contribution in $1,000
Personnel : 754
Participants 472
Commodities 298
Other Costs 29
Total 1,553
USAID-Owned Local Currency 699
USAID Program Loan H-033
(wheat seed imported from
Mexico and other countries) 162
Ford Foundation Contribution in $1,000
Technical Services and Training 550
CIMMYT Contract in $1,000
(AID/atr 573)
Participant Training
Personnel
Technical Services
Commodities 386
TOTAL DOLLAR COSTS 2,651
TOTAL LOCAL CURRENCY
(U.S. dollar equivalent) 699
TOTAL AID, CIMMYT,
AND FORD FOUNDATION $3,350

Government of Tunisia in §1,000

Trust Fund
(U.S. dollar equivalent) 422
Budget Contribution
(U.S. dollar equivalent) 1,298
Total Government of Tunisia > 1,740
GRAND TOTAL $5,070

Source: Non-Capital Project Paper, Revision dated
November 13, 1970, and USAID Controller's
Records, Accelerated Cereals Production Project.
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5. Responsible Mission Directors and Project Officers during
TIfe of the Program:

USAID Mission-Tunisia

USAID Mission Directors responsible (1966-1977) were Stuart
Baron, Sumner Gerard, Ulmont James, and Herman Davis.

USAID Mission Project Officers responsible (1966-1972) were
Samuel Litzenberger, Gaylord Walker, and Buford Grigsby.

6. Other Evaluations Done to Date:

There was one previous evaluation of the Program by a USAID
organized team. This was by H.P.H. Johnson, S.C.
Litzenberger, and F.H. McNeal in 1972. The team's report was
issued under the subject, North African Cereals Improvement
Review Team, USAID, Tunis, March-April 19/2.

CIMMYT published annual 'Progress Reports'" in 1973-74,
1974-75, 1975-76, and 1977. However, these were reports done
by CIMMYT team members involved in implementation of the
project and only reported on the progress toward achievement
of goals.



al

ATT
ACPP
APMANE
BIFAD
BNT
CCSPS
CIMMYT
CNEA
CLC
COSEM
CRC

CRDA

oC
OMVVM

PROAG

-x1i-
GLOSSARY OF ABBREVIATIONS

~Agricultural Technology Transfer Project

~Accelerated Cereals Production Project

-Agsistance aux Petits et Moyens Agriculteurs
de Nord-Est (Assistance to Small- and
Medium-Size Farmers of the Northeast)

-Board for International Food and Agricultural
Develcopment

-Banque Nationale de Tunisie (National Bank of
Tunisia) -

-Cooperative Centrale des Semences et Plantes
Selectionndes (Central Cooperative for Seed and
Selected Plants)

-Center for Maize and Wheat Improvement, Mexlco

-Centre National des Etudes Agricoles (National
Center for Agricultural Studies)

-Comite Local de Credit (Local Credit Committe)

-Cooperative des Semences (Cooperative for Seed)

-Comite Regional de Credit (Regional Credit
Committee§

-Commissaire (ou Commiscariat) Regional de
Developpement Agricole (Commissioner for
Regional Agriculture Development)

-Cellule Technique de Vulgarisation (Technical
Unit for Extension)

-Fonds Speciaux pour le Developpement Agricole
(Special Agricultural Development Fund

-European Economic Community

-Direction de la Production Vegetale (Bureau for
Plant Production)

-Food and Agriculture Organization

-Figcal Year

-Gouverncment de Tunisie (Government of Tunisia)

-High~Yielding Variety

-Institut National Agronomique de Tunisie
(National Agricultural Institute of Tunisia)

-Institut National de Nutrition (National
Institute of Nutrition)

-Institut National de Recherche Agronomique de
Tunisie (National Agricultural Research
Institute of Tunisia)

-0ffice des Cereales (0Office of Cereals)

-0ffice de la Mise en Valeur de la Vallde de
Medjerda (Office for the Development of the
Medjerda Valley)

-Project Agreement



oTD
PAR

PROP
SCMA

 SONAM

™ -

ucp
UNA

-xiii-

~-0ffice des Terres Dominiales (Office of Land
Domain)

-Project Appraisal Report

-Ordinary Varieties

-Project Paper

-Societe de Caution Mutuelle Agricole (Mutual
Agricultural Security Society)

-Soclete Nationale de Motoculture (National
Society for Mechanized Farming)

Tunisian Dinar; in April 1982 the exchange rate
was U.S. $1= TD 0.5561. The rate has
fluctuated around TD 0.500 for U.S. $1 in the
past 10 years.

-Unite Cooperative de Production (Cooperative
Production Unit)

-Union Nationale des Agriculteurs (National
Farmers Union)
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I. THE PROJECT SETTING

A. General Background

In 1965, the Government of Tunisia (GOT) and
AID/Washington first conceived the idea of introducing and
testing in Tunisia the new semi-dwarf varieties of wheat
developed in Mexlco at the International Research Center for
Improvement of Maize and Wheat (CIMMYT). At that time, the
Tunisians had had only nine years of experience in establish-
ing a new Government to replace colonial rule under the French
Protectorate which had ended in 1956.

In 1964, President Habib Bourguiba broke the independence
agreement between Tunisia and France, which had provided for
an orderly transfer of control from the French Protectorate to
an 1independent Tunisia. At the same time, he called for
eviction from Tunisla of all colon farmers who had been
cultivating 850,000 hectares of the best agricultural land in
Tunisia and producing almost all, of the wheat that was mar-
keted in Tunisia and exported.l/ Tunisia was left without
managers trained in modern, intensive, mechanized farming
methods to operate this land.

The immediate consequence of the loss of the Europeans was
a drastic decline in wheat and other agricultural production.
Cereal (wheat and barley) production declined from an annual
average of 738,000 metric tons during the five-year period
ending in 1956 (Table D-3 and Figure D-1) to an annual average
of 487,000 metric tons during the five-year period (1965-1969)
following eviction of the colons (Table D-4 and Figure D-2),
while consumption needs, which were 561,000 metric tons per
year in 1966, were increasing with population growth.

Cereals, principally wheat and barley, are the major
staple food of the Tunisian population. There are two basic
kinds of wheat: durum, or hard wheat, which yields a semolina
that 1s relatively nonglutinous, making it ideal for pastries,
spaghetti, and couscous; and soft, or bread wheat, used to
make bread by all commercial bakeries. Cereals provided 30
percent of the value added to principal food crops in the

. agricultural sector during the years 1962 to 1971 (in constant

1966 prices.) Until 1966, durum wheat had accounted for 25
percent of the total value of agricultural exports. Tunisians

1/ Harold D. Nelson, Ed., Tunisia--A Country Study, Foreign
Area Studies, Washington, D.C.: the American University, 1979.
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obtained 57 percent of their daily caloric intake %ﬁd 70
percent of their protein intake from wheat products.Z£

Producing food, particularly wheat, to meet consump~
tion needs was urgent in order to maintain political
stabllity and bring about economic progress. The biggest
and most critical task faced by the new Tunisian Govern-
ment in 1964 was developing a trained staff for
administering the Government, and a corps of trained
agricultural scientists and technicians to staff institu-
tions and to provide services to the farm population.
Farmers had to be trained to manage the former European
‘colon land 1in capital-intensive agriculture, while the
traditional Tunisian farming sector had to be integrated
into the modern sector and brought up to date in methods
of farming.

The Tunisian Government looked for help to the United
States Government, which had signed a Technical Coopera-
tion Agreement in 1957. While the United States agreed
to provide food aid, this was viewed as a temporary
measure. The Tunisian Government considered it a
political mandate to maintain self-sufficiency in food
production after independence.

Over time, the Tunisian Government reconciled its
difference with the French Government, and in the latter
part of the 1960s France resumed a large technical
assistance program which had important influences on the
Wheat Development Program, both positive and negative.
The limited research capacity at the National Agricul-
tural Research Institute of Tunisia (INRAT), even with
French assistance, and the weak central system of
administration were factors which influenced planners to
place the Wheat Development Project outside the normal
system of research administration.

At the time, Tunisia had no national agricultural
extension system. INRAT did not have direct institu-
tional ties with extension-type activities and lacked a
direct relationship with the farm population. Even
greater problems were faced by the Program in the policy
area in the initial years.

The Neo-Destorian Party which ran the Government was
in the process of initiating a national program to imple-

2/ William F. Johnson, '"Agriculture Sector Paper, Annex
to Agricutural Development Loan Paper," Table 17,
February 18, 1972.
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ment 1ts philosophy of socialism. The approach to
development was national planning and control of the
economy, utilizing the national structure that had been
established under the Protectorate.

Parastatal commodity agencies were established to regu-
late prices, manage production and distribution, and
provide assistance to farmers. One such agency was the
Office of Cereals, established in 1962 with over 100
collection and distribution points throughout the rural
area. This Office was to assume full responsibility for
the Wheat Development Prograrx, or 'Projet Ble',"
translated in French, a name that ident%ﬁied the Program
to the Tunisians throughout the country

The Tunisians retained the national administrative
structure that had been established under the Protec-
torate. This was a highly centralized system with
controls at the national 1level which governed through
regional offices, called governorates, to cities, shiek-
doms, towns, and villages. To provide services in each
sector, ministries were organized at the national level
to work through each of the regional offices. Thus,
agricultural development was planned by the Ministry of
Agriculture and implemented through the governorates.
This system continues today.

Cooperatization of 1land holdings and prilvate
businesses had been envisioned by Ahmed Ben Salah,
architect of Neo-Destorian socialism, as a means of
efficiently managing 1land resources, marketing the
products, ?nd achieving social equity among 1its par-
ticip ants.% The program implemented in the early
19608 failed for a number of reasons, but primarily
because it destroyed individual initiative and incentives

to the producers, cooperative members, and
entrepreneurs. Inefficient management and cenftralized
Government controls were other factors. Prcduction

declined and agricultural markets dried up. This policy
limited the progress of the Wheat Development Program to
the state farms until the policy was changed.

These economic consequences and public resistance
caused the Government to curtaill the cooperative movement

3/ Ibid.

4/ Harold P. Nelson, op. cit.
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in September 1969.5/  Since 1969, the Government has
followed a mixed policy of 'coexistence" of the private,
public, and cooperative sectors, under a highly
centralized system of national planning with admini-
stration through regional offices, called governorates,
to local units. However, the disruptive impact of the
cooperatization program on private farmers has taken
years to overcome and has affected the progress of this
Program. Nevertheless, the trend of Government policy
toward emphasizing private ownership in the long run has
had a very definite positive influence on the outcome of
the Wheat DPevelopment Program.

B. Agronomic and Environmental Constraints in Wheat
Production

The northern part of Tunirsia and some of the central
plateau are 1deally suited to the production of wheat.
Here the moist cool air of the coastal Mediterranean Sea,
which borders northern Tunisia, combines with the warm
air from the Sahara Desert to the south to provide
excellent conditions for winter and spring growth and
early summer maturing of wheat during normal years.
However, in some years the weather conditions result in
severe droughts with crop damages or failures.

Wheat, both durum and soft, has always been grown in
an area of about 1.5 million hectares on the best soils
in the northern valleys and plains of north-central
Tunisia. Since growing wheat 1is normally not as econom-
ically rewarding as growing vegetables on irrigated land,
nearly all wheat in Tunisia 1is produced under raiun-fed
conditions. However, where water 1is available, some
farmers do use supplemental irrigation during prolonged
dry periods. Small subsistence farmers in the north and
central part of Tunisia survive on durum wheat production
which, in the past, they had grown almost exclusively.
Barley is grown in the semi-arid region of central and
gsouthern Tunisia for both livestock and human consump-
tion. It replaces whgft in the diets of subsistence
farmers 1in these areas.2

5/ M. Yudelman, "Follow-up Report on Tunisian Agricul-
ture,' report done for USAID/Tunisia, September 7, 1965.

6/ William F. Johnson, op. cit.
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Before the Program started, national average annual
yields of durum wheat ranged from less than 3 to about
5.5 quintals per hectare (0.55 metric tons) (Table D-5
and Figures D-2 and D-5) depending upon the amount and
distribution of annual rainfall. Bread wheat yields had
been substantially higher when grown by colon farmers, as
they had used a higher level of production technology and
farmed the more productive soils. The colons cultivated
durum wheat alsoc, primarily for export to French markets,
and also cultivated some bread wheat.

Low yields were caused by the characteristics of the
varieties of wheat used, climatic factors, soil
conditions, and husbandry practices. First and perhaps
foremost were the vagaries of the North African climate.
Rainfall is highly variable, both in total annual amount
and in distribution during the growing segson, averaging
annually from about 600 millimeters (mm)// in the North
to only 200 mm and below in the dry area in the South
(Figure D-4 and Tables D-6 and D-15). Here, barley,
which 1s more resistant to moisture stress and poor
soils, is the main cereal crop. Durum also does better
in areas of less rainfall than does bread wheat, and is
grown further south than bread wheat.

In_addition to rainfall variability (Table D-6 and
D—15),§/ crops are sometimes subjected to damaging hail
and wind storms during the 1latter part of the growing
season. Also, frosts can take a heavy toll, reducing
plant vigor and yields. Hot winds just before maturity
may cause shriveled grain and reduced yields and
production.

Fertilizer had been used to a limited extent before
the project was started and was confined mostly to former
colon lands which were occupied by production coopera-
tives after the 1964 exodus of colons. Even there,
fertilizer use, particularly of nitrogen, was well below
the amounts required for optimum cereal production. Use
of herbicides for weed control was practically unknown in
preproject years. Weeds were then, and still remain, a
problem in wheat production, competing with limited soil
moisture and plant nutrients and causing reduced yields.

7/ 25.4mm = 1 inch. The less productive hilly regions
are subject to heavy erosion under cultivation of cereals.

8/ Mohamed Ben Senia, ''Supply Response of Cereals in
Tunisia,'" abstract of Ph.D. thesis submitted to the
Graduate Faculty, Iowa State University, 1981.
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When the Program was conceived in 1965, the Govern-
ment had no national certified seed program. Seed was
produced by cooperative seed growers, and the amount was
limited. Credit for purchase of inputs was available
only to cooperatives and a limited number of private
farmers; criteria for bank credit had favored cooper-
atives and after the end of the cooperative land reform
period, the large and medium farmers. Both durum and
bread wheat varieties, traditionally used, had become
adapted to conditions of 1low soil fertility, often
unfavorable climatic conditiors, and 1less than optimum
tillage and seeding practices. These varleties were low
yielding even with fertilizer applications.

II. THE PROJECT

At the time of project planning, it was recognized by
the Government of Tunisia, CIMMYT, and scientists of the
USAID Mission that of paramount importance for improving
wheat production was training of Tunisians in agricul-
tural sciences, as well as in management and operations
of a national extension and research system. Another
basic requirement was to provide equipment, supplies, and
general logistics support in an organized manner to
assure operational viability. Developing facilities and
managerial capacity to operate an effective national seed
control and certification service was also necessary.

A. Project Development

In the mid-1960s, AID/Washington became interested in
the possibilities of a wheat development program in
Tunisia to capitalize on the new technology developed at
CIMMYT and sPread around the w0f1d, heralding the begin-
ning of the ''Green Revolution.'9

In April 1966, Dr. Norman Borlaug, Director of the
CIMMYT Wheat Project and later a Nobel Prize winner,
visited Tunisia and studied the wheat situation. He
concluded that environmental conditions in Tunisia were

9/ Dana G. Dalrymple, Development and Spread of High-
Yielding Varieties of Wheat and Rice in the Less
Developed Nations, U.S. Department of Agriculture 1n
cooperation with USAID, Foreign Agriculture Economic
Report No. 95, Sixth Edition, September 1978, pp. 10-23.
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similar to those 1in Turkey and in other areas in the
Middle East where several semi-dwarf, high~yielding
varieties of bread wheat, developed at CIMMYT, had proven
superior to local varieties. At Dr. Borlaug's recom-
mendation several hundred varieties of wheat were
imported and planted in the fall of 1966, under an
agreement by the Tunisian _Government, USAID Mission,
AID/Washington, and cIMMYT.10/ Regults were promis-
ing. Field tests continued in 1967 and 1968 under a
formalized project agreement.

These varieties were planted on private farms
throughout the wheat growing area under the supervision
of the USAID Food and Agriculture Officer and a team of
USAID-funded agricultural scientists. These on-farm
plots served as yield-test:ing sites, and performance
demonstrations, 1initial seed production plots, and
training sites for wheat production agents and farmers.
The semi-dwarf varieties introduced from CIMMYT were
bread wheat, since CIMMYT had never done research on
durum wheat, but because of the importance of durum wheat
to Tunisia and North Africa, a durum research unit was
begun in 1969.

B. Project Description

The Wheat Development Program was implemented under a
USAID/Tunisia Mission-funded project called "The
Accelerated Cereals Production Project (ACPP)." The
initial, primary goal of this project was to make Tunisia
self-gsufficient in wheat production within f£five years.
The development of the ACPP began in FY 1965, and the
program was phased out in FY 1977. The Ford Foundation
contributed substantially to the project by providing
funds to CIMMYT in support of four wheat specialists
working in Tunisia.

In December 1967, CIMMYT, the Ford Foundation, and
AID agreed on the major elements of a Regional Wheat
Improvement Project for Tunisia and Morocco, which was
initiated in June 1968 to complement the ACPP 1in
Tunisia. (The Ford Foundation also funded four CIMMYT
specialists in Algeria under a separate agreement.) The
Regional Project provided short-term training of
Tunisians at CIMMYT's Research Center in Mexico, and

10/ W.H. Meinecke, '"History and Development of the North
African Regional Wheat Program,' a paper prepared in
AID/Washington, 1968.
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short-term /special assistance by CIMMYT for studies as
required.ll

Genetic material was also provided to Tunisia under the
Regional Program. The 1968 project plans of the ACPP
envisaged a five-year program in which adaptive research
on varieties, fertilizer, seeding requirements, and weed
control would be actively pursued. At the same time, the
area planted to the high-yielding varieties would be
progressively expanded. Simultaneously, a training
program would prepare Tunisians to assume responsibility
for the managerial and technical aspects of the program
at the end of the project.

C. Project Activities

Technical assistance totaling 31 person-years of
full-time technical services, plus manpower for a number
of specilal studies, was provided during the 1life of the
project by CIMMYT aund the Ford and Rockefeller Founda-
tions. In addition, USAID funded two long-term
agronomists and one irrigation engineer under a
Participating Agency Support Agreement with the U.S.
Department of Agriculture. The USAID Food and Agricul-
ture Officer was the counterpart of the Tunisian Director
of the Wheat Project (Projet Ble) and the Coordinator of
the Regional Wheat Improvement Project in North Africa.

Using local currency derived from U.S. loans and the
PL 480 Program, the USAID Mission financed the purchase
of imported seed and farm and laboratory machinery and
equipment, as well as the construction of an office
building and other facilities.

D. Project Goals

At the time of initial project planning AID had not
yet instituted the rigorous and 1logical description of
the project expressed in a '"logical framework' format.
This requirement came 1later; in 1972, the original
expressions of goals, objectives, and targets were
modified to fit these requirements.

11/ CIMMYT Progress Report, ''Wheat Research and Produc-
tion Programs, North Africa, Report of Activities During
the Period: September 1969-September 1971."
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The initial goal of the ACPP was to increase produc-
tion to the point of self-sufficiency by 1972. The
Project Appraisal Report, dated August 18, 1969, states,
"The major goal of the program was to make Tunisia free
of imports by 1972 through the introduction of new
Mexican wheats and the continued support of a package
program, i.e., a combination of key production factors
properly integrated with agricultural research.'" One
year latev, on November 13, 1970, the revised Non-Capital
Project Paper seemed to downplay self-sufficiency as a
project goal and emphasized institutional development as
a goal for the ACPP.

The issuance of the logical framework document in
July 1972 provided a clearer statement of what the
project intended to accomplish. In that document 'an
economically sound level of self-sufficiency in cereals
production' was shown as the sector goal to which the
project had contributed. The logical framework described
the purpose of the project as follows: ''To strengthen by
1975 Tunisian institutional capability for developing and
implementing the adoption of improved cereals technology."

While USAID emphasized institution-building as
necessary for achieving self-sufficiency in food produc-
tion, the GOT made no mention of institutional develop-
ment and continued to include self-sufficiency in cereals
as a national goal, as indicated in the project paper
revision dated December 30, 1974.

The project had as specific short-term targets the
expansion of the area under cultivation and an increase
in production and yields for each year, to reach 300,000
hectares by 1972~1973. The targets were met through
1970-1971, reaching 100,000 hectares, but ran into
difficulty with weavil-infested seed distributed that
year, which caused a decrease in area planted. Only 50
percent of the target for 1972-1973 was achieved.
Specific area targets did not appear in AID's plans after
the 1972-1973 target.

The logical framework exercise further elaborated on
the goal with a statement of ''Conditions Expected at End
of Prcject," including an increase 1in average annual
production of bread and durum wheat to 875,000 metric
tons per year, and a self-sustaining, nationally staffed,
GOT-funded cereals production program.

Some of these conditions had been met by the time of
this evaluation (1982), and some had not.
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1. The production goal had been exceeded in total
cereals, but was of a different mix than had been
planned (greater production of durum wheat and
barley, but less of bread wheat).

2. A self-sustaining cereal production program,
staffed and operated by Tunisians and funded
by the Government of Tunisia was in place.
However, not all the components of the goal
had been met. Applied research and exten-
ion service programs were being conducted
successfully, but these services were rnot
formally integrated under one service as was
implicit in the goals of the project. Coor-
dination among individuals, started under
the project, was continuing.

A national seed multiplication and control service
under Government control at INRAT had been established.
However, seed production by seed producers was not
meeting the increased farmer demand for seed of improved
varietles.

Research results were spectacular in terms of new,
improved, high-yielding varieties which overcame many of
the disease- and drought-sensitivity problems of varie-
ties developed earlier in the project, and_ were far
superior to traditional varietles in yields.lg/ Total
production and yields per hectare had been increased
dramatically for durum, bread wheat, and barley (see
Figures D~1 and D-2).

The extension service successfully introduced
improved varieties and provided training to farmers;
increasing percentages of farmers were adopting these
improved varieties euch year. In the past, the Govern-
ment had led the farmers. By 1982 the demand among
farmers for new variety seeds, fertilizer, and herbicides
was exceeding the supply, putting the burden on the
Government for further production increases by improving
the supply side.

12/ S. Gafsi and T. Roe '"Adoption of Unlike High-
Ylelding Wheat Varieties in Tunisia," reprinted for
private circulation by the University of Chicago f£from
Economic Development and Cultural Change, Vol. 28, No. 1,
October 19/9.

Rl _}



-11-

E. Project Organization and Administration

1. The Initial Period

A scmi-autonomous unit for cereal improvement 1in the
£xtension Division of the Bureau of Plant Production,
Ministry of Agriculture, independent of INRAT, was
formally organized in 1968. This wuas done to give the
program the administrative flexibility in financing and
decision-making that was felt to be needed.

Although funding and technical assistance came from
several different sources, the Program operated as a
single coordinated project under the authority cf the
Tunisian coordinator who had been delegated authority to
make expenditures from a specific account, with the
cosignature of the U.S. Project Director. This type of
financial management for & project, new to Tunisia,
assured uninterrupted logistic support, an important
element in the success of the project.

In January 1969, the Tunisian staff included the
coordinator, the technical director, 6 agronomists, 8
technical assistants, and 48 nonprofessionals. By 1972,
this staff had been expanded to include 19 professionals
with B.S. degrees, 29 technical assistants, and 48
nonprofessionals. The  initial  CIMMYT/USAID staff
consisted of the project coordinator, who was a plant
geneticist, three production agronomists, one fertilizer
agronomist, and one irrigation engineer.

In January 1972, the GOT shifted responsibility for
the project from the Bureau of Agricultural Production to
the Office of Cereals where it remained until the project
was terminated. This change was made to give the Program
additional administrative and budgetary flexibility, and
to ally the Program with the input-supply system offered
by the Office of Cereals. INRAT provided breeding
nurseries and cooperated on breeding work.

2. The Office of Cereals and Projet Ble'

a. Organization of the Program

The project plan called for an integrated organi-
zation within the Office of Cereals. There the Tech-
nical Division was established and had responsibility for
experimental and production programs for the Wheat
Development Program, as well as for barley and pulse
crops. The division chief, who reports to the Director,
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has been with the Program since it started. He was
tralned under the Progrem at Oregon State University,
where he received an M.S. degree. He also received
on-the-job training from the U.S. project chief. (See
Table D-10a for the composition of position specializa-
tions in the Technical Division.)

Ihe alm of the advanced degree training component of
the Programr was to train a cadre of competent specialists
in several disciplines who would then work as a team vo
continue the development and extension of new technology
to faermers. Only the chief of the division and one other
U.S.-trained agronomist in the division have an M.S. or
equivzlent degree. The section chiefs all have B.S.
degrez. cx *v0 years of college trailning.

INRAT has continued its cooperative role in genetic
research, using two trained Tunisians detailed £frecm the
Office of Cereals. This practice has postponed resolu-
tion of the problem of clarifying and 1integrating
research responsibilities.

b. Extension Program

In spite of the shortage of personnel and the limited
formal training of staff, the Technical Division has
successfully carried out intensive cereal production
campaigns. For example, in 1979-1980, the staff carried
out yield test demcnstrations on six durum varieties and
five bread wheat varieties at 12 different locations, and
on six barley varieties at five locations. Weed control
tests were carried out with four different herbicides at
four 1locations, and test demonstrations on wheat were
conducted using up to 16 herbicides at nine 1locations.
During the 1979-1980 campaign, the staff spent 59 days in
the field demonstrating fertilizer and herbicide use,
seedbed jpreparation, seeding methods, and use of
Medicagol3/ "in crop-rotation patterns. These yield
demonstrations were attended by an estimated 9,255
farmers in the 1979-1980 season, and were conducted on
private farme using farmers' equipment. The Office of
Cereals provided all the seeds and materials.

13/ A forage legume native to North Africa and reintro-
duced from Australia in the CYMMYT activities of the
projects around 1971-1972. .



¢c. Fertilizer Use

Table D-7 gives the fertilizer recommendations
developed by the project and in use in 1973/1974; they
differ little from current recommended uses (Table D=-8).
This raises a question about the nature of the current
recommended uses and whether they reflect research
findings or a lack of adequate research. The project
lost one participant who had specialized in soils,
leaving a gap in this discipline.

Use of nivrogen fertilizer on wheat has increased by
at least four times since 1968 (Table D-12). A demand
for fertilizer, certified seeds, and herbicides has been
created among the farm population that is not being met
(Tables D-12 and D-13). Agricultural inputs (fertilizer,
herbicides, etc.) are not being imported in sufficient
amounts by the Government, and sufficient quantities of
the new high-yielding seed varieties are not being
produced in Tunisia to meet farmers' demand. This
shortage is a major constraint to additional increases in
production of cereals.

d. Crop Rotation

Applied research to develop the technology for
inclusion of selected species of Medicago in a wheat-
forage-legume rotation to replace weed fallow is yet to
be widely accepted by farmers. The research work has
been done but acceptance by farmers has been limited. 1In
1980~-1981 only 3,628 hectares had been planted, repre-
senting a decrease in Medicago area from a high of 5,105
hectares in 1976-1977, far short of the goal. One reason
is that the system is more complicated than the simple
wheat-weed fallow system traditionally used; second, few
farmers are able to resist letting their livestock graze
during the critical seed development period; and finally,
plows used in Tunisia cannot be set shallow enough for
the Medicago seed, which is often too deeply buried to
germinate.

e. Research and New Technology

Continued and sustained research activities have been
the key to success of the Wheat Program. Development of
this Tunisian research capability enabled the Program to
continue to make progress after the U.S. assistance was
phased out. Tunisian researchers continue to develop new
crosses, using varieties developed earlier in Tunisia,
semi~-dwarf varieties from Italy, and new ones from CIMMYT.
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Not all the early varieties did well, but field test
results were fed back to researchers who then used the
experience in their research work. Drought sensitivity
and disease susceptibllity of some early varieties (such
as Septoria disease in the Silete Cerras variety) were
identified, and resistant varieties were bred.

Thirteen new high-yielding, semi-dwarf varieties of
wheat were perfected or developed during the life of the
project or later by Tunisians (see Table D-9). These
varieties have been field tested and released to farmers.
The superior ones that were developed during the last
three years and a few of the earlier varieties are in
use. The improved varieties developed since 1979 are
more adaptable to the poorer soils and adverse climate,
being more resistant to drought, cold, and disease than
varieties developed earlier under the program. They also
are superior in yield to traditional |varieties.
Nevertheless, traditional varieties are still in use,
primarily because of shortages of seeds of the improved
varieties and of necessary inputs.

While barley did not receive much research attention
during the life of the project, Tunisian researchers have
now begun to work on this crop, and new varieties with
higher yields have been developed and are being used.

F. The Training Program

A major training component at several levels was
required to achieve Program objectives. Tunisian tech-
nical assistants were given on-the-job training by USAID
and CIMMYT technicians, and 23 Tunisians were trained
early in the Program at CIMMYT in all aspects of wheat
breeding, production, and extension agronomy.

The Program also provided for academic training of
agronomists, pathologists, entomologists, economists, and
managers for planning and carrying out national and
region-specific applied research and production programs
(see Table D-14). Of the 19 Tunisians who received
graduate degrees, as of April 1982, 13 were working in
positions where they were directly or indirectly involved
with cereals programs. Five were working in other
countries, and one Tunisian was a Ph.D. candidate in the
United States.
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III. IMPACT OF THE PROGRAM

A. Overall Impact

The Program has had a very positive and beneficial
effect on agricultural development and on the economy of
Tunisia, although it suffered in the beginning from the
adverse influences of the land cooperatization policy,
(terminated in 1969), from setbacks caused by bad wheat
seeds in the early 1970s, and frqﬁ‘sensitivities of early
varieties to disease and drought.l4/ ’

Tunisian farmers were not only trying out a new
variety of wheat; they were moving out of traditional,
subsistence farming to modern methods of agriculture, and
learning the use of fertilizer, mechanization, improved
nlanting and agronomic practices, weed control, market
orientation, use of credit, purchase of inputs, and sale
of products. All these factors were recognized as
Interdependent and necessary for gaining acceptance of
the new technology. There were successes and mistakes on
the part of the program staff, and Tunisian agricultural
institutions and Government policy-makers were also slow
to change. They had to be convinced that Tunisian
farmers could and would manage the new technology, that
credit programs could be viable, and that research would
pay off. After 1974, there was modest acceleration in
adoption of new varieties and in increases in yields of
both durum and bread wheat. However, the greatest gains
in adoption of improved varieties, in increased yields,
and in production came after 1979.

The single most important benefit of the Program has
been the tralning of Tunisians, particularly the advanced
degree training leading to the M.S. and Ph.D degrees in
agricultural sciences. Tunisians trained in the Program
are now successfully carrying forward the research and
extention programs. In fact, the greatest progress 1in
the Wheat Development Program has been made by trained
Tunisians since the Program was phased out in FY 1977.
They have developed improved varieties of wheat (as well
as barley) that are more resistant to drought and disease
than varleties developed earlier under the Program and
therefore meeting greater farmer acceptance. The young
Tuanlsians are also influencing institutional and policy
changes that are favorable to agricultural research,
extension, and education, and agricultural development in
general.

l4/ S. Gafsi, and T. Roe, op. cit.
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The Program has had favorable impacts 1in other
respects. The method of test demonstration of new
varieties on private farms 1is now established practice
and is being used for other crop and livestock programs.
The Ministry of Agriculture plans to increase 1local
extension activities for farmers, and to date has
assigned an extension agent in 150 of the 500 Mechkiats
(an administrative unit, formerly called a Shiekdom) 1n
Tunisia. Their role is one of coordination of infor-
mation programs for farmers.

Farmers in general are more sensitized to the
advantages of research and new technology as a result of
the Program. As one Government official put it, ''Before,
the Government was pulling the farmers along, but now,
the farmers are pulling the Government along."

This 1increased demand has had a favorable impact on
policy-makers in the Tunisian Government in terms of
increased awareness of the importance of vresearch,
particularly the need for site-specific research. On the
other hand, the implications for increased investment in
research have created problems both in domestic resource
allocation and foreign exchange allocation for increased
imports of agricultural fertilizers and other materials.
This problem is being addressed under a PL 480 strategy
developed by the Government of Tunisia and USAID.

There 1is greater decentralization of research to
regional stations representing different climatic 2zones;
two additional stations have been created for this
purpose.

B. Use of New Varieties and Increases in Wheat
Yields and Production

The adoption of high-yielding varieties of wheat has
been slow but gradually increasing, with the major
increases coming after 1979. The area planted in
high~-yielding durum wheat rose from 17 percent of the
total area planted in durum wheat in 1979 to 35 percent
in 198l1. The area planted in high-yielding varieties of
bread wheat rose from 43 percent to 68 percent of total
area planted 1n bread wheat from 1977 to 1981 (Table
D-11). Harvested areas of the high-yielding varieties
reflect some differences. The harvested areas of
high-yielding varieties in 1981 were 41 percent of the
total harvested area of durum wheat and 72 percent of the
total harvested area of bread wheat (Table D-16).
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In the principal wheat-producing provinces of the
north, higher percentages of the area are planted in the
high-yielding varieties developed during the past three
years by Tunisians trained under the Wheat Development
Program. INRAT 69 (D5835), one of the best of the new
durum high-yielding varieties, was developed under the
Program. For example, in the Beja Province, the best
wheat area of Tunisia, 88 percent of the durum area
harvested in 1981 was the improved, high-yielding
variety, which accounted for 50 percent of the durum
wheat seed passing through the seed certification program.

Both total production and yields of bread and durum
wheat have increased significantly as a result of the
program, in spite of fluctuations due to weather
variability. The most spectacular increases in yields
were made in the 1980, 1981, and 1982 crop years (see
Tables D-11, D-lla, D-11b, D-16,and D-17, as compared
with trends since 1965 and before, Figures D-1 and D-2,
and Tables D~4 and D-5). The table below illustrates the
magnitude of the increase 1in production during the
ll-year period (1971 through 1981) over the production
during the previous ll-year period (1960 through 1970).
The production figures were taken from Table D-4 (see
also Figures D-1, and D~2, and D-3).

Aggregate Production of Wheat and Barley, 1960-1970
and 19/71-1981
(1,000 metric tons)

Average
1960-1970 1971-1981 Total Annual

Crop (11 Years) (11 Years) Increase Increase
Durum Wheat 3,615 6,905 3,290 29¢
Bread Wheat 899 1,746 847 77
Total Wheat 4,514 8,651 4,137 376
Barley 1,373 2,538 1,165 106

Total Cereals 5,887 11,189 5,302 482

The increased production of durum wheat was achieved
on an area annually averaging 132,000 hectares more
during the second period than the first period (813,000
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hectares annual average from 1960 through 1970, and
945,000 hectares annual average from 1971 through 1981).
There was little change in area devoted to bread wheat.
However, there has been a decline 1in area planted to
durum by 200,000 hectares during the past two years (1980
and 1981) from the annual average in the previous four
years (1976 through 1979). Bread wheat area has declined
by 40,000 hectares per year during the same period.
Despite this decreased area in wheat, production in 1980
and 1981 exceeded that for each of the previous four
years (see also Tables D-1, D-3, and D-4, and Figures
D-1, D-2, and D-3).

Improvements in barley production did not result from
direct efforts of the Program during 1its 1life. No
agronomic work or varietial 1mprovement research on
barley was undertaken under the Program. However, the
experience and training of Tunisians under the Wheat
Program provided knowledge that was also applied to
barley research after the Wheat Development-+ Program was
phased out, resulting in increases in barley yields and
production on less area during 1980-1981 (see Tables D-1
and D-4 and Figures D-1, D-2 and D-3).

These increases resulted from new technology
developed under the Wheat Development Program and other
factors which have made possible the use of the tech-
nology. The change in agriculture policy with respect to
land ownership after the land cooperatization efforts in
the 1960s was important. Improvements in the credit
program during the decade 1970 to 1980 enabled more
farmers to utilize purchased inputs. While pricing was a
constraint during much of the decade, the pricing policy
was improved recently. A parallel market for durum wheat
provided additional incentive, and the Government now
announces the new prices for all cereals at , planting time
instead of harvest time (Table D-2).l§/ The quad-
rupling of the application of nitrogen rtilizer to the
more fertilizer-responsive improved wheat varieties
(Table D-12) and increased use of herbicides for weed
control were basic factors responsible for increased
yields and production. The change has been necessarily
slow in both the farmers' acceptance of change and the
Government's ability to develop services.

Crop rotation, which was programmed into research and
extension activities under the Wheat Development Program,
contributed to overall improvement of production and

15/ Mohamed Ben Senia, op. cit.
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performance of the farm unit. The system recommended now
is wheat-forage-legume rotation. Various grain legumes
are being utilized in rotation with cereals. This system
is replacing the traditional method of wheat planting
followed by a year of weed fallow which was in proctice
when the Program was started. While Medicago has not
spread rapidly because of problems with farm management
of the cropping system, other forage crops and edible
legumes are making gains in rotational systems.

The rapid increase in use of fertilizer (Table D-13)
has created shortages because of limited imports. Higher
priorities in foreign exchange allocation have intfgiered
with importation of adequate amounts of fertilizer.:®

C. A Cadre of Trained Tunisian Agriculturists

Training under the project can be grouped into three
categories: (a) on-the-job training by project special-
ists, (b) degree training in U.S. universities, and (c)
short-term training to develop specific skills and
knowledge.

The degree training of 19 Tunisians has had an
important impact on cereals research and extension in
Tunisia. Thirteen of the nineteen persons who received
graduate degrees are working in positions directly or
indirectly related to cereals production, most of them in
the Office of Cereals where many of the 55 technicians
trained at CIMMYT and on the project are still employed.
The Government plans to construct an ammonium nitrate
plant (300,000 metric tons by 1985) and to double
nitrogen imports under a U.S. AID §$30 million PL 480
strategy.

Four of the thirteen received Ph.D degrees and are
teaching or doing cereals research at INRAT, and a fifth
is continuing Ph.D studies in the United States.
(Present assignments of the returned participants are
shown in Tables D-10 and D-14.)

D. An Ongoing National Wheat Research and Extension
Program

The Technical Division of the Office of Cereals,
although understaffed and inadequately equipped, 1is
successfully carrying out effective extension and test

16/ Richard Newberg, 'Multi-year Proposal Program Paper--
Tunisia PL 480, Title I," USAID/Tunis, 1981.
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demonstration programs on private farms. The division is
working under the handicap of the lack of a career-
development program, which has caused some turnover of
personnel. The difference in personnel policies
regarding degree recognition has affected personnel
assignments at INRAT and INAT.

The project design <called for an extension-
demonstration service 1integrated with research and
education, but no measures were taken to implement
integration. While a division of labor and some degree
of specialization have evolved in the functions of the
three institutions (INRAT, INAT, and the Office of
Cereals), coordination and integration of programs are on
an informal and personal basis.

Establishing the functions of field testing and
extension for cereals in the semi-autonomous Office of
Cereals, independent of the Ministry of Agriculture, was
necessary at the time the project was started to provide
administrative flexibility. It did prove successful.
However, the precedent has worked against formal inte-
gration of the three services.

E. A Strengthened Agricultural College

Three Ph.D. scientists trained under this Program and
a fourth trained wunder a related program have
considerably strengthened INAT's teaching and research
capability in plant sciences. These young Tunisian plant
scientists have established research credibility with
colleagues in the international plant science community,
resulting in a regular exchange of information and plant
materials. Also, they have influenced changes in the
curriculum whereby teaching is now integrated with
research, giving INAT an orientation toward farming and
the farm population that did not exist previously.
However, INAT does not have a defined, responsible role
in national agricultural research programs. INAT
initiated a Master's program in agriculture two years
ago, independent of ties with French universities, as in
the past. The program now 1is oriented more toward the
U.S. experience in agricultural science, teaching, and
research. These changes can be indirectly. attributed to
the Wheat Development Program, although they were not
specifically planned by the Program as its goal.

F. A Certified Seed Production Program Established

A new seed-control laboratory has been established
and a national seed certification program is operating
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which is capable of providing certified seed for up to 20
percent of the total area seeded to cereals. The
director of the 1laboratory was a project participant.
The Rockefeller Foundation, through CIMMYT, funded four
years of advisory services by a seed agronomist during
the life of the project. Assistance was provided by
Mississippi State University, under an AID contract
financed by the Wheat Program, for developing laws and
regulations for production and sale of foundation and
certified seed in Tunisla. A rigid inspection service is
maintained on all seed production fields. Controls
established on foundation and certified seed have enabled
Tunisia to be recognized by and become a member of the
international organization which monitors such controls.
Thus, Tunisia's certified seed program has enabled it to
export some small amounts of certified wheat seed to
neighboring countries.

G. Economic Impact

The increased annual production of cereals saved the
Government of Tunisia annually the foreign exchange costs
of importing 299,000 metric tons of durum wheat, 77,000
metric tons of bread wheat, and 106,000 metric tons of
barley that would otherwise have been required during
each year from 1971 through 1981. The value at 1981

rices of this amount of annual imports would have been
§125,944,ooo (cost, insurance, and fieight in Rotterdanm,
imported from the United States).l’ This savings was
made possible at a total cost to the U.S. Government,
the Rockefeller and Ford Foundations, and CIMMYT of less
than $3.5 million in technical assistance.

The value of the 4.137 million metric tons of
additional wheat produced from 1971 through 1981 above
the production for the previous eleven years (1960
throuih 1970) would have been $389,529,529 to date, or
$700,467,461 at constant 1981 farm prices (see Table D-2)
and the 1982 exchange rate (U.S. $§1 = T.D. 0.5561).

A comparison of per capita cereal nroduction between
the two periods (1970 through 1970 and 1971 through 1981)
also shows positive gains. 1In 1970, the Tunisian popu-
lation was 5,127,000, and in 1980 it was 6,363,000.
Average annual production of wheat in the years 1960
through 1970 was 411,000 metric tons and in the years
1971 through 1981 it was 787,000 metric tons (100,000

17/ International Wheat Council, 1981 World Wheat
Statistics, 28 Haymarket, London SW1Y4SS.
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metric tons short of the logical framework target of
875,000 metric tons per year). For total cereals,
average annual production was 535,000 metric tons in the
years 1960 through 1970, and 1,017,000 metric tons for
the period 1971 through 1981. Per capita production of
wheat increased from 80 kilograms in 1970 to 124
kilograms in 1980. For total cereals, the per capita
production in 1970 was 104 kilograms, and in 1980 it was
160 kilograms ‘flso reflecting a substantial increase in
productivity.!ﬁ

Although self-sufficiency in cereals production has
not been reached, more Tunisians are eating more
cereals. Per capita annual consumption increased from 44
kilograms of bread wheat and 89 kilograms of durum wheat
in 1966 to 87 kilograms of bread wheat and 90 kilograms
of durum wheat in 1974 based on a 1974-1975 survey.
Consumption of cereals was unofficially reported to be
higher in 1980. Population growth and increased per
capita income (from tourism, petroleum and mineral
exports, and improvements in the agricultural sector)
have increased demand.

While reaching self-sufficiency has remained an
illusory target, the economic benefits of the increased
production, which resulted from the Wheat Development
Program and a number of other factors, have been many.
Some of the principal benefits as well as some of the
negative factors are summarized in the following
paragraphs.

Additional cereal production has stimulated or
created a great number of other economic activities.
While it is not possible to quantify these, the increased
employment and economic activity generated by the addi-
tion to the economy of 482,000 metric tons of cereals in
each of the 11 years from 1971 through 1981 were signifi-
cant. The movement alone of this quantity of a commodity
through the process from farm to consumer had a multi-
plier effect on increased economic activity. Farmers are
now using purchased or rented mechanical equipment, and
many are using other purchased inputs. Farmers now have
more disposable income as shown by their purchases of
prepared foods instead of the use of traditional, home-
prepared foods.

18/ Food and Agricultural Organization, 1980 FAO
Production Yearbook,; FAO, Rome, Italy.
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The policy of low producer prices of wheat and sub-
sidized tread has favored consumers in the industrial
sector and urban community, helping keep industrial wages
down, thus stimulating industrial development.lZ Farm
prices of cereals became more favorable after the 1980
price increases, when the prices were announced at the
beginning instead of the end of the season as had been
done in the past.

The Wheat Development Program contributed to the
increased farm mechanization that was necessary for
farming with the new technology, a goal of the Government
in 1its agricultural development plans since the early
1960s. Since the 1960s, the Government has imported
about 2,000 tractors annually, mostly under U.S. and
international development 1loans. Mechanization was
encouraged by Government-subsidized credit and Govern-
ment-supported machiners societies (Societe Nationale de
Moto-culture, or SONAM). The demand for tractor and
combine rental has stimulated private entrepreneurs,
usually small and medium farmers, to do custom farming or
to rent their equipment. The demand for mechanization
has been stimulated by the shortage of labor required for
use of animals in plowing,gg/ and the need for quick
seed-bed preparation, which 1s important for any wheat
farming, but is particularly important when fertilizer is
being used, to capitalize on seasonal moisture and reduce
exposure of maturing wheat to mid- and 1late-summer
droughts. At the same time, mechanization has influenced
off-farm employment. Fourty-seven percent of small size
and forty-three percent of Fe ium-size farm operators
engage in off-farm activities.2l

19/ Terry Roe and David Nygaard, Wheat, Allocative Error
and Risk: Northern Tunisia, Bulletin V, Economic
Development Center, Department of Economics, Minneapolis,
and Department of Agriculture and Applied Economics,
University of Minnesota, St. Paul, Minnesota, March
1980. David F. Nygaard, '"Risk and Allocative Errors Due
to Imperfect Information: The Impact on Wheat Technology
in Tunisia,'" thesis submitted to the Faculty of the
Graduate School of the University of Minnesota, December
1979.

20/ A 45-horsepower Ferguson tractor can plow a hectare
of dry upland in approximately 2 1/2 hours in contrast to
41 hours for 2 bullocks which must also be fed for the
entire year (see Appendix B, Footnote 46).

21/ Mohamed Ben Senia, op. cit.
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Ben Senia's survey showed that 50 percent of all
farmers and 45 percent of farmers operating under 20
hectares use tractors. Out of a total 10,190 tractor
owners, 1,080 tractors were owned by farmers operating
under 10 hectares.22/ 1In another survey, 1t was found
that 80 percent of all seed bed preparation was
mechanized.23/ The farm implement that has freed the
greatest amount of 1labor 1s the combine. This 1is
particularly true on small farms where harvesting
traditionally was done by hand.

Fragmentation of land holdings has been a constraiut
to rapid agricultural development and rapid progress of
the Wheat Development Program. Fragmentation of holdings
is prevalent particularly among small- and medium-gize
farms. A farm may be divided into as many as six or
eight parcels, often separated from each other by
distances of several kilometers. This has increased the
incidence of land rental by farmers seeking consoli-
dation. In their study, Gafsi and Roe found that large
farmers do not dominate the 1land rental market, but
participate in 1it.24/ The total area occupled by
large- and medium-farm units (above 50 hectares) in
Tunisia has 1increased while the area occupied by
small-farm units (less than 50 hectares) has decreased.

Evidence of 1increased monetization of the rural
sector is found in improved and expanded credit programs
amcng traditional farmers. Ten to twelve years ago when
the Wheat Program was started, Government credit programs
were unsuccessful in the traditional sector. Often small
farmers consumed the seed granted by the Government and
sold the fertilizer provided through credit. Now, credit
programs are experlencing greater success and the demand
for credit is greater than that availlable.

The increased demand for inputs and the use of rental
equipment, requiring cash and credit, provide additional

22/ 1Ibid.

23/ Salem Gafsi, ''Green Revolution: The Tunisian
Experience'", abridged and published by CIMMYT, Mexico,
1976 (abridged from Gafsi's Ph.D. dissertation at the
University of Minnesota).

24/ S. Gafsl and T. Roe, op. cit.
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evidence of a trend in increased monetization as well as
increased 1incomes 1n the traditional farming sector,
which were influenced by the Program as well as contri-
buting to its success.

H. Sociological Impact

Pogsitive and negative impacts which have had parti-
cular social repercussions on farmers of northern Tunisia
but which have also had an impact on the nation as a
whole are described below.

1. Positive Impacts

All farmers, young and old, small and large, are now
aware of the existence of high-yielding wvarieties,
especially of durum wheat which is the traditionally
preferrcd wheat for food consumption in Tunisia. The
high rate of adoption, reflecting a profound change in
the farmers' attitudes towards adapting to new culti-
vation practices and to new tastes in food, is parti-
cularly impressive in view of the fact that the average
age of farmers is 55.

The Program was 1instrumental in changing the
relationships between farmer and technician, particularly
the extension workers, so that more time was spent by
extension agents in the field and more contacts were made
with farmers.

The Program was also instrumental in creating greater
awareness among small farmers of the need for changes in
farming practices, bringing in new types of inputs and
new techniques. The use of fertilizers has increased so
much that the supply in 1981 was insufficient to satisfy
demand, and the number of distribution centers tco few to
cover all rural areas effectively. Female labor,
salaried and nonsalaried, has increased dramatically and
has become integrated in the farming system of the
north. The percentage of women employed in agriculture
rose from 8 percent in 1966 to 26 percent in 1975.

2. Negative Impacts

A contradiction exists between production needs and
the needs of the many farmers who are not able to keep up
with the new technology. Some small farmers have found
it necessary to rent or sell their land, often to medium
or large farmers; they were then sometimes employed as
laborers to work on this same land. This has allowed
medium and large farmers to increase thelr farm sizes,
especially on the best arable land.
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Increased mechanization of farming has encouraged an
already vast rural exodus, increasing unemployment in
urban areas, and also creating labor scarcity in rural
areas during peak seasonal needs. The number of employed
agricultural laborers has declined by 41 percent since
1975. Rural exodus of the young has led to an increase
in the average age of farmers (now above 55) actually
engaged in farming.

Consumption patterns have changed in favor of greater
consumption of French bread and noodle products and
decreased consumption of couscous and traditional home-
made breads. The use of refined wheats in the former
products versus whole wheat use in the latter products
has been a factor in nutritional deficiencies. This is
due, in part, to the effective integration of women into
the agricultural labor force, which has reduced the time
they spend in cooking foods and caring for the household.

The goal of increased production of bread wheat has
not had the expected impact on the majority of farmers.
Instead, high-yielding varieties of durum have been more
widely adopted because of palatability criteria, higher
prices, and greater drought rcesistance and yield stabil-
ity on poorest soils than bread wheats, thus making use
of durum wheat less risky than bread wheat, even with the
new varieties of both wheats. This impact is reflected
in the continued decline in the production of bread wheat
after 1972 despite increases in yields, and in the
continued rapid rise in area and production of durum
wheat (see Figures D-1 and D-2).

IV. CONCLUSIONS

Agricultural research is by nature a slow process.
Judging 1its success or failure can lead to erroneous
conclusions if the analysis is done prematurely or with
the wrong perspective. For example, 1if an impact
analysis of the Wheat Development Program had been made
in 1975, the termination date of the Program (as distin-
guished from the phaseout of activities, which was in FY
1977), different conclusions would have been made. Some
of the technology (i.e., the varieties developed by that
date) had not gained sufficient acceptance and suit-
ability to be deemed a success, and the racte of adoption
was not nearly as impressive as it is now.

If the success of the Program had been measured by
the criteria of the degree of acceptance and adoption of
any single variety during the 1life of the project,
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negative conclusions could have been drawn. If judged on
the number of people trained, the analysis could have
been positive, but there may not have been any measurable
impact. The real question, therefore, in the determina-
tion of the success or failure of the Program, is whether
or not an institutional capability has been developed
that can effectively carry on sustained and continuous
research and extension programs.

Today, the results provide positive evidence that a
basic institutional capability does exist 1in Tunisia,
although thin in number of scientists and disciplines.
While institutional problems remain, a basic capacity has
been created through the development of trained and
dedicated young Tunisian agricultural scientists who can
successfully carry on the necessary research and exten-
sion programs. Therefore, an important conclusion is
that the greatest impact of the Program was made after
assistance was terminated, and this impact was made
possible primarily by Tunisians who received advanced
degree training in agriculture sciences vnder the Prog-am.

This leads to another conclusion. Government policy-
makers, who by tradition are conservative and skeptical
of research, need convincing evidence that research
investments will pay off. It has taken some 17 years in
Tunisia to gain sufficient experience to be able to
present a ccnvincing case for research. As one official
in the Beja area pointed out to us, ''New wheat varieties
are now a la mode. They are coming out every two or
three years now, and farmers are going to research
stations, asking for more information about them, and
looking for new developments in technology."

Research results are quantifiable in increased
yields, increased production, and value added. Neverthe-
less, this merits a word of caution. The goal of self-
sufficiency still exists in the minds of Tunisian policy-
makers, and this has not been attained. Despite gains,
the magnitude of progress may be overshadowed by the
increased magnitude of consumption needs. Therefore,
careful analysis 1s required, not just for a few years,
but for a sufficient timespan to balance effects of
erratic weather and other natural biases.

While the impact has been significant, it could have
been greater. There 1is still a 1large percentage of
farmers who have .ot adopted the new technology. Why? A
major reason is that the efforts to ''sensitize' the farm
population to the value of the new technology was more



-28-

successful than policy-makers had anticipated. Two
decades of efforts to change the traditional sector had
created skepticism about the capability of farmers to
change. What was not realized was that farmers can make
cational decisions, and when the marginal gain by the
increased risk in adopting new technology 1is favorable
enough, they will change. In recent history, the Govern-
ment was not prepared adequately to respond to the demand
that it had created. The extent of the demand by farmers
for fertilizer, herbicides, and new seed varieties had
not been anticipated, and Government offices, such as the
fertilizer import society, the Office of Cereals, and
other agencies, had not imported and stocked adequate
supplies to meet the demand.

At the same time, ''sensitizing' the farm population
has not been easy. It has taken years to overcome the
effects of the social and economic upheaval of the 1960s
and the effects of 1living under a 'Protectorate."
Developing confidence and individual incentive among
farmers has naturally come slowly. Introduction of a new
technology has not been the sole agent of change. Its
usefulness and benefits were and are applicable and
feasible only after a number of other developmental
conditions had been fulfilled. This has 1involved many
economic and social changes, the creation of an infra-
structural base, and development of institutional capa-
bilities. Yet, relative to the history of industrial
nations, some of these changes have been rapid. The
change in the literacy rate, for example, from 16 percent
in 1960 to 55 percent in 1980, and the change from
animal-drawn plowing to mechanized farming in most of
cereal production has taken about 15 years. These
changes have had a bearing on the rate of progress in
adoption of the Wheat Development Program's new techno-
logy and on its impact.

A successful national agricultural research program
in Tunisia at the time th® Program was started could not
have been achieved without international scientific
cooperation. Sharing of the scientific knowledge and
material of the international scientific community was an
essential ingredient in the scope of the Wheat Develop-
ment Program in Tunisia. The Program was' dependent on
scientific consultation; advice; technical assistance;
and training and/or experience of international agricul-
tural scientists at CIMMYT, U.S. universities, the Ford
and Rockefeller Foundations, and the U.S Department of
Agriculture.
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Another conclusion relates again to the importance of
research. Tunisia is now blessed with two important
depletable natural resources, oll and phosphate rock,
which have helped elevate the economy of the country to
the middle-income level in terms of per cap}ga annual
income ($1,185 per person per year in 1980).22/ It is
understood that in another 10 years the petroleum supply
will decrease and domestic consumption of o0il will
increase to make Tunisia a net importer of oil. What
better use could Tunisia make now of some of its oil
wealth than increasing investment in research to include
such things as alternate energy sources for agriculture,
including animal power and biological sources of nitrogen?

A final conclusion is that there were unanticipated
sociological changes, both positive and negative, which
were 1influenced to some extent, either directly or
indirectly, by the Wheat Development Program.

The change 1in food consumption patterns of farm
families increased the availability of farm women for
farm and other employment and is said to have had an
adverse effect on the quality of farm family diets. The
positive effect 1s that women are playing a more impor-
tant economic role on the farm and in off-farm employ-
ment. Rural migration of men has increased unemployment
in urban areas, but the remittances of those who are
employed abroad to their farm families has added to farm
incomes.

V. LESSONS LEARNED

A. The Goal of Cereal Self-Sufficiency Is Illusory and
Can Overshadow Progress Made

The goal of self-sufficiency in cereal production in
Tunisia 1is illusory and has tended to overshadow the
progress that has been made. Population growth and
increased per capita income have increased food
consumption, widening the food gap despite significant
increases in total production, yields per hectare, and
production per  capita. Maximizing the comparative
advantage in agricultural production by growing higher
valued crops on better lands under irrigation to supply
the hotel-tourist industry and export trade, and to
achieve a balance in trade of agricultural products make
good economic sense.

g;/ The World Bank, World Development Report, 1981l.
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B. Graduate-Level Training Was a Key Component Contri-
buting to Development of Institutional Capability and
Long-Term Success of the Program

The graduate-level training program leading to the
M.S. and the Ph.D. degrees was the key component to long-
term success of the Wheat Development Program. Although
still thin in numbers and disciplines, the agriculturists
who have been trained have provided the |Dbasic
institutional capability needed for continuing and
sustaining the programs 1in agricultural research and
extension that were started by the technical assistance
program. However, U.S. graduate-level training of highly
capable students has equiped them with skills, knowledge,
and motivation that are much in demand not only 1in
Tunisia, but internationally. So it 1s not surprising
that participants who have completed their training
abroad are sometimes attracted to jobs outside Tunisia
offering higher salaries or more attractive perquisites
than assignments in jobs 1in Tunisia can provide. It
would be wise in future projects to provide for the
training of a greater number of persons than needed for a
project, and to encourage the host government to stan-
dardize rewards for participants among agencies of the
Government and institutions of the country.

C. Successful Adoption of the New Wheat Technology Has
Been Dependent on Overcoming Socioeconomic Constraints
Policy Issues, and Institutional Problems Associated
With Economic Development

Basically, the factors which have constrained the
Program relate to the country's background, state of
development, recent 1independence, and the social and
economic experimentation that followed the Government's
efforts to develop the country's agriculture. Essen-
tially, the wheat technology that is being introduced is
dependent on capital-intensive farming, utilizing
mechanical equipment, fertilizer, other agricultural
chemicals, and selected seeds. These all require credit
and a rural infrastructure for marketing and distribution
of 1inputs. These factors had existed for the European
colon farmers in the modern sector, but had to be intro-
duced to the majority of Tunisians after independence.

The Wheat Development Program could move only as fast
as these constraints were removed, favorable policies
issued, institutions developed, and marketing and supply
infrastructure put into place and supplied with inputs.
Farmers have responded to extension programs, and have
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adopted the new technology to the extemnt permitted by the
availability of inputs, which is now a remaining impor-
tant constraint. Recent improvements in pricing policy
have improved incentives.

Also, food consumption patterns, tastes, and
preferences of farm families may outweigh apparent
economic advantages when a new crop variety 1is being
introduced. These factors need to be 1identified and
considered in planning research and extension programs.
Tunisian farm families have a strong preference for
traditional durum varieties over new bread and durum
wheat varieties for home consumption. Many farmers
adopting new high-yielding varieties of durum continue to
grow small amounts of the traditional varieties for home
consumption.

D. Coordination by National Research Scientists With
Research Scientists in the International Research
Community Is Essential To Keep up to Date

International coordination is essential if a national
agricultural research program is to take advantage of
external scientific developments. This cooperation can
accelerate domestic research and avoid costly and time-
consuming mistakes. The international agricultural
research centers provide invaluable research services for
developing countries.

E. Adaptive Research Programs Must Proceed Cautiously,
Taking Into Account Different Environmental and
Sociologicsl Factors

Adaptive research programs for the introduction of
new technology from a different environment must proceed
cautiously and be planned to cover different micro-
climates and ecologies in a new country over a sufficient
period of time to assure adaptability. Also, the
research and extension programs must be designed to
accomnodate special needs and customs of traditional
farmers when changing from traditional to modern
practices.

The use of on-farm test demonstrations in different
geographic locations to conduct location-specific tests
for different ecological =zones under private farming
conditions and to inform farmers on the new technology
proved to be an lmportant approach. The benefits of this
method were recognized, adopted, and are still in

| )
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effect. As stated, researchers are closer now to the
farmers' problems.

F. Strengthening National Institutions in Agricultural
Research and Extension Is a Long-Term Etffort,
Sometimes Requiring New Approaches; But Short-Term
Expediencies May Constrain Achievement of Some
Long-Term Institutional Goals

Sometimes o0ld methods of doing research and extension
may not be the most sultable approach. Change may be
necessary or important for accelerating research. It was
necessary to introduce new concepts and methods of doing
research and extension 1in the Wheat Development Program
in Tunisia. Avoidance of bureaucratic procedures through
the creation of semi-sutonomous organizations outside the
institutions involved in research-education-extension may
overcome administrative bottlenecks and accelerate action
programs in the short term, as it did in Tunisia, but
this does not =solve basic institutional constraints
inherent in the system. It simply bypasses the bureau-
cracy and sets a precedent that 1is difficult to overcome
and that may contribute to continued proliferation of
such examples in other agencies of government.

Research programs are long term. Even with techno-
logy that was proven successful elsewhere, the adaptive
process 1s slow. In Tunisia, 17 years of research were
required to firmly establish evidence of possibilities of
lasting changes in farm practices.

G. Research Is Important to a Country's Development, and
Needs Recognition and Adequate Support by Policy-
makers; The Payoff on Investment Can Be Great

Research programs are not always given the financial
support they need. The proportion of total budget
allocated to research is low in Tunisia (less than 2
percent). Nevertheless, the evidence of payoff more than
warrants the investment made, as Tunisia demonstrates.
Policy-makers need to be kept inforwed of such payoffs.
This is true of policy-makers in the reccipient country as
well as policy-makers in donor countries.

H. An Agricultural Economic Analysis Capability in the
Country 1s Essential to successful Agricultural

Research and Development Programs

An agricultural economic analysis capability, such as
exists in the Bureau of Planning, Statistics, and
Economic Development in Tunisia, 1s essential for
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successful agricultural research and development
programs. Such capability is needed to provide objective
measurements of national crop production and yields.
This 1s necessary to inform research scientists and
policy-makers of the effectiveness of farmers' adoption
and use of innovations developed by research programs.
Problems and constraints can be readily identified to
guide planners. Furthermore, such analysis can be used
to compute the value and benefits to show policy-makers
when research investments and polices are paying off!

I. Unanticipated Sociological Changes, Both Positive and
Negative, May Result From a Successfull Research and
Production Program

Palatability of food in the daily diet of farm
families, their need for a secure source of food supply,
and the risk of losing this source of supply by investing
in innovation for unknown ©benefits are compelling
sociological factors which can constrain progress. These
factors must be recognized in planning research and
extension programs that are aimed at making changes in
the production and consumption of major food crops.

Agricultural development can change a subsistence
economy to a market-oriented economy with both positive
and negative social and economic consequences. However,
these are difficult to predict, and difficult to change
when they are recognized.

These consequences can include rural migration,
particularly of males, which increases rural employment
of women, reduces their role in home preparation of food,
and results in increased use of purchased, prepared £food
with a negative effect on the nutritional quality of food
in the daily diets of rural people. Rural migration of
males may increase unemployment in urban areas and create
seasonal shortages 1in rural areas. At the same time,
migration to employment in industrial countries, as in
the Tunisian case, can increase family incomes in the
rural area and contribute to progress in agricultural
development. The impact on the role of women in agri-
culture and rural industries may be significant, with
positive and negative benefits to the social and economic
wellbeing of the farm family, as cited.
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I. GENERAL APPROACH

The first task was to conduct a search and review of
the 1literature on Tunisia. An obvious source, the
library, was not adequate because some of the most
important recent documents have not reached all
libraries, and even some of the older ones never received
wide circulation. Therefore, we contacted authorities on
the subject at the University of Minnesota, Dr. Malcom
Purvis and Dr. Terry Roe, who provided information and
reference material.

The University of Minnesota's relationship with
Tunisia dates back to the middle of 1960 under an AID
contract to assist the Government in developing a Bureau
of Planning, Statistics, and Econouic Analysis. The
University was responsible for training approximately 30
Tunisians to the M.S. degree, and a few to the Ph.D.
degree 1n agricultural economics. This contact led to
the discovery of three 1important and relevant Ph.D.
degree theses, several papers, and articles related
specifically to the Wheat Development Program. These
were obtained and reviewed by the team.

In the meantime, AID project documents and other
written material on Tunisia, published and unpublished,
were accumulated from various AID/Washington Bureaus.
This material was made available to the evaluation team
for review and study.

The next step was to track down and establish contact
with former project personnel who had worked for the Ford
and Rockefeller Foundations and with the International
Maize and Wheat Improvement Center (CIMMYT), organiza-
tions which had participated with AID in the Wheat
Development Program in Tunisia. Former project personnel
were located and interviewed.

These included Dr. W. McQuiston, who is now a member
of the faculty of Oregon State University. Dr. McQuiston
provided CIMMYT reports and records not available 1in
AID. He also informed us of former Tunisian participants
who had returned to Tunisia and were in important leader-
ship positions in research and development in the cereals
program.

Dr. Sam Litzenberger 1is another former Project
Officer who was contacted. He was the AID Project
Officer for the Accelerated Cereals Production Project
respogsible for developing and implementing the project
in 1968.

1{75
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Dr. John Doolette, an Australian agriculturist who
served with CIMMYT on the Wheat Development Program in
Tunisia, was interviewed at the World Bank where he 1s
employed in the European and Mediterranean Division. He
provided copies of reports on the Wheat Project.

Enroute to Tunisia, Johnson and Ferguson visited FAO
in Rome where persons concerned with Tunisia and those
knowledgeable 1in European-Tunisian agricultural trade
were 1interviewed. Relevant documents were obtained for
re-lew.

On arrival in Tunisia, the team reviewed USAID
Mission and Government of Tunisia historical and current
documents on the project and on Tunisian agriculture and
the economy.

While in Tunisia during April 1982, we relied heavily
on two important contacts with the Government of Tunigia,
Madame Mamouri L'Arbi, Directicn Cooperative Inter-
national De L'Agriculture, Ministere De L'Agriculture,
and Mr. Alali Godbane, Chief of the Technical Division,
Office of Cereals. Both were former U.S. participant
trainees. Mr. Godbane had been trained under and has
served continuously with the Wheat Development Project
(Projet Ble) since its inception and is still responsible
for the project 1in the Office of Cereals. He was the
official liaison official for the team. Madame L'Arbi,
who had earned an M.S. degree at the University of
Minnesota with the Bureau of Planning, Statistics, and
Economic Analysis, was the official contact point for the
team with the Ministry of Agriculture.

By invitation, the team attended as observers a one-
week workshop in early April on cereals organized by the
National  Agricultural Institute (Institut  National
Agronomique de Tunisie, INAT) with the cooperation of the
National  Agricultural Research Institute (Institut
National de Recherche Agronomique de Tunisie, INRAT).
This proved to be the most informative and useful part of
our study in Tunisia. All the cereals experts in Tunisia
were present as were some experts from abroad. Dr. W.
McCuiston participated as a member of an Oregon state
team for an AID pioject in Tunisia.

The purpose of the workshop was to review the
progress of the Government's cereals program, to discuss
problems and constraints, and to formulate plans and
measures for coordination of the various offices,
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agencies, and institutions involved in the program. Our
attendance facilitated contacts with a number of
Tunisians working at INAT and INRAT 1in research,
education, and extension in the cereals program. These
included several of those trained in the United States
under Projet Ble’, including two authors of the theses
referenced above.

Following the workshop, the team, by invitation,
Jjoined the cereals group, which had organized the
workshop, on a tour of cereal production areas 1in
northern, central, and southern parts of Tunisia.
Ingpection trips were made to regional research stations
at Beja, Le Kef, and Svietla. Visits were made to a
number of private farms, including some which served as
demonstration-test farms for the Office of Cereals
extension field testing program.

Following this tour, meetings were held in Tunis with
officials in the Ministry of Agriculture responsible for
agricultural development programs, with public agencies
responsible for credit, and with research and education
staffs at INRAT and INAT, respectively. We explained our
objective to the officials, and solicited their opinions
on specific questions that concerned the team.

A final tour was made of three governorates in
northern and central Tunisia to visit public offices and
other private farms. On this tour, contact was made with
the Regional Agricultural Officers of the Governorates
and with other officials, 1including the Governor of
Jendouba. Also, visits were made to local offices of one
of the small-farmer credit agencies, Assistance Aux
Petits et Moyens Agriculteurs du Nord-Est (APMANE), which
provided staff members as guides for part of our trip.
The last part of our stay in Tunisia was spent drafting
the reports.

Each member of the team prepared a report dealing
with the topic of their respective discipline:
economics, agronomy, and sociology. Prior t. the
departure, debriefing sessions were held with the USAID
Mission and with Madame L' Arbi and Mr. Godbane for the
Government, at which the team's principal findings and
conclusions were presented.

Upon arrival in Washington in early May 1982, a
debriefing session was held with the Evaluation Staff of
AID's Bureau for Program and Policy Coordination.
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The team leader drafted the final report, embodying
the agronomic report of Dr. Ferguson, and including
impact findings and 1lessons learned from the economics
report and from the sociological report, each of which
are included as appendixes to the main report.

II. METHODOLOGY FOR AGRONOMIC ANALYSIS

With respect to the agronomic, training, and
institution building aspects of the project, the approach
for appraisal and evaluation of results and impact was
rather straightforward. One of the first tasks was to
find out from the Mission and the Government of Tunisia
(GOT) files how many participants had been trained and
where they are now assigned. This was important since
building an institutional capability to develop and carry
on a wheat improvement program was the stated purpose of
the project. We found excellent participant records in
Mission files which were easily verified and updated by
contacts with officials of Projet Ble and a former
participant now on the INAT staff.

The Chief of the Technical Division, (Projet Ble)
Office of Cereals, provided information on the
organization of the division, including staffing and
facilities, and details and statistics on the annual
cereals production programs and on-farm demonstrations
for which the Technical Division is responsible. This
included information on the evolution of fertilizer use
since the beginning of the project. Heads of the
different sections of the Technical Division provided
information on their specific programs, problems, and
achievements.

Interviews with the. Regional Agricultural Officers in
Beja and Jendouba provided detailed information on the
agricultural programs in the respective areas, including
use of high-yielding crop varieties (HYV) and the problem
of provision of the production inputs required to obtain
full advantage of the yield potential of these
varieties. On-farm visits in the Beja, Jendouba, and El
Fahs regions gave the team impressions of how farmers
feel about the HYVs and especially about access to
markets and inputs, or lack thereof. Attendance at the
workshop, referenced above, provided information on
progress in the development of new HYVs and their impact
on cereals production, and enabled the team to obtain
firsthand information on varileties which were selected
during and after the project and have been released for
multiplication.
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The most valuable source of data on the impact of the
project on wheat production in Tunisia was the Division
for Planning, Statistics, and Economic Analysis of the
Ministry of Agriculture. That division %8s the official
agricultural statistics-gathering agency of the GOT, and
has made annual objective yleld, production, and area
surveys of cereals in Tunisia in each of the past several
years. These records show separately the HYVs and
traditional varieties of durum and bread wheat with
respect to area seeded, area harvested, ylelds, and
production by region. This enabled the team to compare
yields and production of wheat in preproject years with
production during and following termination of the
project.

The Director of INAT, in an interview, gave his views
on the impact that the project has had on the Institute
as a result of the assignment of four returned Ph.D.-
level participants, trained under the Program, to the
Plant Science Department. Interviews with four of the
INAT faculty provided the team with information on
rescarch in the socioeconomic area relating to cereals,
on the specific courses taught by the returned
participants, and their research in cereal breeding and
production.

During a visit to the Seed Control Laboratory,
established by the Project, the Director described the
purpose and function of the laboratory, and the extent to
which the seed certification program is able to meet the
requirements of the country.

III. METHODOLOGY FOR SOCIOLOGICAL ANALYSIS

Tunisia, unlike the rest of Africa, has the great
advantage of having a generally homogeneous ethnic
profile. Very 1little data, however, exist on northern
Tunisia, making difficult a detailed understanding of the
sociological environment of that region. However,
census, 1968 and 1975 consumption  surveys, and
agricultural surveys data exist and were invaluable for
our analysis. Although the Wheat Development Program
concerned northern Tunisia, its impact was far-reaching
in the nation as a whole. It was, therefore, important
for us to relate the northern region to the country as a
whole.

The sociological analysis 1is divided into three
sections, before, during, and after the project, as a
means of evaluating the process of change that took place

gl
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between 1965 and 1982, but also to highlight the
soclological situation which confronted the project at
the start. The analysis centered on three topics: 1land
tenure and agricultural labor and consumption patterns.

A wealth of information existed in the data avail-
able, allowing comparisons between the three different
periods dealt with. Our fileldtrips, too short to allow
us to gather primary data, served essentially to confirm
the findings of the data studied.

The choice of villages visited was based essentially
on climatic differences, an important variable in wheat
production. Within the villages, small, medium, and
large farms were visited to allow comparison of their
respective suitabilities to the new varieties used.

Numerous interviews were held in Washington with
nutrition specialists on Tunisia at the World Bank and
the Food and Drug Administration, and in Tunis with
officials and researchers of the National Institute of
Nutrition, the Office of Cereals, the Statistical
Division of the Ministry of Agriculture, the National
Institute of Statistics, and researchers in economics and
sociology at INAT.

\{0
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I. BACKGROUND

A major factor affecting the outcome of the Wheat
Development Program (Projet Ble’ as it 1is called 1in
French) was the transformation of Tunisia from a colony
under the French Protectorate to an 1ndependent nation.
The politics of this transformation and the 1lack of
developed institutions and trained personnel influenced
the achievements of this project as well as the course of
agricultural development. Other factors were the nature
of Tunisia's agriculture, the climatic environment,
Government policies, and socioeconomic and institutional
problems.

Wheat and Dbarley are the cereals produced 1in
Tunisia. These crops are of paramount economic and pol-
itical importance to the country, as they had been to the
French. Cereals were and remain the major staple food of
the population. There ‘:re two basic kinds of wheat:
durum and soft, or bread, wheat. Durum, a hard wheat,
yields a semolina that is relatively nonglutinous, making
it ideal for pastries, spaghetti, and couscous. Use of
durum semolina for making bread is confined to rural
families and that usage is decreasin,. The soft wheat is
used for bread in all commercial bakeries. Tunisian
durum has a higher protein content than bread wheat.

The French had produced durum wheat for export to the
pastry industry in France, while importing soft or bread
wheat, which was also grown in Tunisia in smaller quanti-
ties and used to make bread for the urban population.

Cereals provided 30 percent of the value added to
principal crops in the agricultural sector from 1962-1971
(in constant 1966 prices). Until 1966, durum wheat
accounted for 25 percent of the total value of agricul-
ture exports. Wheat, both durum and soft, has always
been grown on an area, varying slightly from year to
year, of about 1.5 million hectares on the better soils
in the northern and north-central part of Tunisia, where
rainfall is normally sufficent to support these crops.
Small subsistence farmers survive on durum wheat produc-
tion in the northern and central parts of Tunisia, and on
barley grown in the semi-arid region of central and
southern Tunisia, both for livestock and human consump-
tion. Barley replaces wheat in the diets of subsistence
farmers in these areas.l In 1966, a household survey
showed per capita consumption of 44 kilograms per year of
soft wheat (bread wheat) and 89 kilograms of hard wheat
for noodles, pastry,, couscous, and, in some cases, bread
in the rural areas.gy

v



II. SETTING IN 1965

In 1965 when the idea was first conceived in Tunisia
of introducing and testing the new semi-dwarf, high-
yielding varieties of wheat developed in Mexico at the
International Researg? Center for Maize and Wheat
Improvement (CIMMYT),_/ the Tunisians had only nine
years of experience in establishing a new Government to
replace colonial rule under the French Protectorate.
Tunisia's independence in 1956 brought an end both to
colonialism and to the Tunisian hereditary monarchy of
the ""Bey" dynasty, which the French had utilized in civil
admini?tration since the beginning of the Protectorate in
1881.2 This system had been effective in civil
control, but no national extension system had ever been
developed to serve the Tunisian traditional agricultural
gsector. A small research station 1in Tunis served the
European colon (commercial farmers).

It had taken the French from 1881 to the 1920s to
discover that the wheat technology developed in France
was not transferable to the colony of Tunisia. They
established a cereal research station at Tunis in the
19208 to develop wheat varieties suitable for the
country. In 1933, a French genetic scientist developed a
suitable bread wheat variety, Florence Aurora, and later
the durum wheats, Chile and Roussi. Still 1later,
Mahmoudi and D-117 durum wheat varieties were developed.
These varileties and the technology of capital-intensive,
mechanized wheat farming were 1introduced through the
research station and utilized by colon farmers until
independence. With the exception of a few large Tunisian
farms, the farming practiced by Tunisian farmers followed
traditional, practices, and was 1labor and animal
intensive.2/

The Tunisians adopted the national administrative
structure established under the Protectorate. This was a
highly centralized system with controls at the national
level which governed through regional offices, called
governorates, to cities, shiekdoms, towns, and villages.
The new Tunisian Government appointed party members to
head and staff these units. Ministries were organized at
the national level to provide services in each sector,
working through each of the governorates. Thus, agricul-
tural development was planned by the Ministry of Agricul-
ture and implemented through the governorates. This
system continues today with some modification.

The biggest and most critical task faced by the new
Tunigian Government at independence was developing staff
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to administer the Government and a cadre of tralned agri-
cultural technicians to provide services to the farm
population. Farmers had to be trained to manage the
former European colon farms in cepital-intensive
agriculture, while the traditional Tunisian farming
sector had to be integrated with the modern sector and
brought up to date in methods of farming.

Producing food, particularly wheat, to meet consump-
tion needs, was urgent in order to maintain political
stability and bring about economic progress. As a
stopgap measure, France agreed to leave 3,000 French
officials in Tunisia to assist in the tramsition. France
also sent more nationals to provide technical assistance
and to staff schools and medical facilities.b

The United States signed an Economic Cooperation
Agreement with the Republic of Tunisia on March 26,
1957. Training of personnel and development of the
Government's agricultural research, extension, and
education institutions were paramount among the needs of
the country in 1958, and assistance was requested of
USAID in these areas. While food import assistance could
£f11ll consumption gaps in the short run, in the long run
the country needed the institutional capability to train
farmers and provide them with the technology to adequate-
ly use land resources to their full potential for food
production. Self-sufficiency in food production was a
primary goal in agriculture for the Government.

ITI. THE AGRARIAN STRUCTURE AND SOCIAL REFORMS

A. Colon Lands

At independence, some 4,000 European farmers owned
approximately 850,000 hectares of the best agricultural
land in Tunisia. Around 5,000 Tunisian farmers operated
large~ and medium-size farms, and 450,000 Tunisians own7d
or leased small holdings for subsistence farming./
The balance of the rural working population £followed
pastoral pursuits, worked in forests, practiced pastoral
nomadism, or served as rural 1laborers. The European
colony in Tunisia consisted of 180,000 French, 60,000
Italians, and small numbers of others. The , total
population in Tunisia was approximately 3,783,000.§/

The European farmers were permitted to continue to
operate their farms under an agreement between the
Government of Tunisia and the Governments of France,
Italy, and England, which provided for a gradual
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phaseout. Tunisia was to reimburse owners following the
transfer of lands. However, as a result of the political
tensions arising from the Algerian War in 1964, President
Habib Bourguiba broke the agreement with France and
announced plans for immediate evacuation of colons and
taking over the land. The decree was extended to all
foreign-operated 1land. By lfhis decree this 1land was
brought under state control.d

There followed a period of economic chaos in
Tunisia. The Government attempted to organize and manage
the land resources occupied by the colons. Its efforts
were aggravated by the exploitation of land resources,
equipment, and facilities by the colons during the
several yesys prior to their departure in anticipation of
eviction.1l0 Cereal production declined dramatically
from an average of 737,582 metric tons during the five-
year period ending in 1956 (see Appendix D, Table D-3),
to an average of 471,000 metric tons during the five-year
period following eviction of the colons, 1965-1969 (see
Appendix D, Table D-4). This production was not adequate
to meet consumption needs (561,02? metric tons in 1966)
and provide security stock.ll Wheat yields had
declined from approximately 8.5 quintals (10 quintals
equal 1 metric ton) in 1955 to around 6 quintals per hec-
tare for bread wheat and from around 4 quintals to 3.5
quintals per hectare E?r durum wheat by 1966 (see Appen-
dix D, Figure D-5).12 Cereal production averaged only
552,000 metric tons per year from 1959 to 1961, which was
about 50 percent of the Government's estimate of project-
ed needs. Production of other croqg had also performed
poorly (see Appendix D, Table D-18) .13/

For a time, President Charles de Gaulle broke off
trade relations with Tunisia, closing its market for
wine, olives, and durum wheat, which the Tunisians had
continued to export from colon production. However,
economic and political relations were restored gradually,
and France continued a large, technical assistance pro-
gram, particularly in education. However, French civil
servants were replaced rapidly by Tunisians.

B. Cooperatization of Land Holdings and Other Social
Reforms

The agrarian structure inherited from the French
Protectorate and the social reforms carried out by the
Tunisian Government after independence were factors which
influenced agricultural development, the manner of
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implementation of Projet Ble’ (the French name given to
the Wheat Development Project), its rate of progress, and
the degree of its success to date.

Many of the social reforms, committed to by the Neo-
Destorian Party and carried out by President Bourguiba
soon after independence, had significant implications for
the country's future development, particularly in the
agricultural sector. The President abolished or revised
regulations and customs that he considered outdated for a
modern country: religious courts were abolished; laws
governi~g marriage and the status of women were revised,
abolirhiag polygamy and providing legal rights for women
comparable to those in France; and wearing of the veil
was prohibited. At a later date, abortion and birth con-
trol were legalized, thus providing the legal basis for a
family planning program which since has been acclaimed
successful. The religious school of the "Zituna Mosque"
was absorbed into the University of Tunis. The habous

system of 1landholdings was abolished, which released

300,000 hecta£7s f land in the Mejarda wvalley for
distribution.l4/ 15 While this 1land was at first
cooperatized, much of it was eventually distributed to
private individuals.

The philosophy of the Neo-Destorian Party was based
on a socialistic system for economic development of the
country and for achievement of equitable distribution of
income. Cooperatization of 1land holdings and private
businesses was chosen as the model for creating a
socialistic system. This had been envisioned by Ahmed
Ben Sala, architect of Neo-Destorian socialism, as a
means of efficient management of 1land resources, of
marketing the products, and of achieving social equity
among its participants. The program, implemented in the
early 1960s, failed for a number of reasons, but
primarily because it destroyed the individual initiative

of the producers and entrepreneurs. Inefficient
management and centralized Government controls were other
factors. Production declined and agricultural markets

dried up. The economic consequence and public resistance
caused the Government to curtail the movement in
September 1969.

Since 1969, the Government has followed a mixed
policy of 'coexistence of the private, public, and
cooperative sectors." While 347 cooperatives were
dissolved after 1969, and their 200,000 hectares of land
placed temporarily under State control, 147 cooperative
production units have remained 1in Cfg}rol of 114,000
hectares of this land 1in the North.l12/ Table D-19 in
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Appendix D shows th? evolution of State-~controlled land
from 1964 to 1971.17

The Wheat Development Program was conceived and
initiated at the peak of cooperative reform in 1966. If
the system had not been changed, neither agricultural
development nor the program would have made the progress
that they have to date. The change in the Government
policy regarding cooperatives was critical for future
development, but overcoming the effects of the program
and creating public institutions to adequately serve
farmers have taken years. The rate of progress of Projet
Ble’ can be correlated with these changes.

After 1969, the Government passed laws and estab-
lished procedures for divesting itself of ownership of
much of the State-held land, and for initlating a program
of distribution to private holders. It also gave owners
who had joined cooperatives the option of withdrawing. A
National Land Commission was created in 1972 to establish
procedures, adjudicate claims, and authorize official
transfers. Land registration and certification of owner-
ship require a land survey. Such certification is an
important criterion for credit. Surveys have been slow.
As a temporary measure for legalizing ownership for new
owners, regional Agricultural Commissioners have been
authorized to issue a temporary certificate for credit
purposes. This has been an 1important cri§7rion for
credit eligibility with the agricultural bank.Zl8

IV. MANAGING THE AGRICULTURE SECTOR UNDER A COEXISTENCE
POLICY

The Government has followed the ''coexistence' policy
announced by President Bourguiba, toward the public,
cooperative, and the private sectors. The economy is
regulated by control of prices and of distribution of
commodities. This is done through parastatal ccmmodity
offices which purchase and distribute commodities at
controlled prices. These regulations have had a direct
bearing on the progress of the Wheat Development
Program. The Government also controls interest rates and
subsidizes credit. The imported cost of such items as
irrigation pumps and tractors is subsidized through
investment credit provided by the Government through the
National Bank of Tunisia (BNT). The Government also
exercises controls through regulation of foreign exchange
and imports (licensing); management of exports and
imports; management and operations of State farms; owner-
ship in parastatal enterprises, including banks (usually
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51 percent Government and 49 percgrt private ownership);
and control of State-owned lands.l9

There are a number of parastatal commodity offices
whose functions are similar in respect to Government
regulations, although their other functions vary
according to the physical characteristics of the
commodity. Principal commodity offices are the Office of
Cereals, which is the commercial organization for pur-
chase and distribution of cereals, pulses, and nuts; the
Office of Oils, which has a similar function for olive
and other oils; the Office of Wine; and the Office of
Livestock and Pastures.

In addition to performing a Government regulatory
function, some of the offices also perform research,
experimentation, and extension functions, and provide
technical assistance to producers of the commodities.
The Office of Livestock supervises the functions of a
parastatal company in the management of large Government
slaughterhouses and of the processing and wholesaling of
meat, whose price is controlled.

Fresh fruits and vegetables enter 1local markets
through private erterprise, cooperatives, and associa-
tions, where taxes and fees are levied.

The broader responsibilities of the Office of
Cereals, established in 1962, were the following:

-- Regulate prices and price margins and provide
subsidies for each operation of processing,
distributing, and retailing of cereals, nuts,
and pulses;

-- Distribute seeds, fertilizers, and agricultural
chemicals (insecticides and herbicides) to
farmers;

==  Purchase, store, and distribute grains and nuts;

== Allocate and sell grain to the large mills;

-- Regulate the wholesale, distributidn, and retail
sales of processed products;

-~ Estimate consumption requirements of cereals,
determine import requirements, and manage cereal
imports; and

-- Maintain national cereal reserves.
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It 1is assisted in these functions by State agencies,
private enterprises, and central cooperatives, which
include the Central Cooperative for Seeds (COSEM), the
Central Cooperative for Wheat (COCEBL%?, and the Central
Cooperative of Major Crops (CCGC).g_/ The Office of
Cereals purchases cereals from producers and rells them
to large Government-controlled and private mills for
processing and resale to ©bakeries and the pastry
industry. The price margins allowed processors to
include a subsidy to maintain a low and stable price for
bread for consumers.

The Wheat Development Program has been identified
with the Office of Cereals since 1972 when Projet Ble was
transferred to the Office from the Ministry of Agricul-
ture, where it had been placed for the first years. The
Office of Cereals took on additional functions to support
the Program, including experimentation, or applied field
testing, demonstration, and extension activities for
wheat and barley. A technical division was established
for this purpose. Staffed with 19 technicians (in 1972),
it 1s still carrying on the technical activities of
Projet Ble, with the exception of actual genetic and
agronomic research. Research is conducted at the
National Agricultural Research Institute of Tunisia
(INRAT) with the cooperation of the National Agricultural
Institute of Tunisia (INAT), which is the national agri-
cultural university. Research by these two institutions
is a cooperative activity. Two agriculturists witk the
Technical Division of the Office of Cereals are decailed
to INRAT to assist in research activities.

The persons responsible for planning the project in
the beginning were seeking an action-oriented agency that
had sufficient independence from normal Government
administration for flexibility in decision-making and
management. Also, they sought integration of research,
demonstration, and extension. With 102 outlets in rural
areas, the Office of Cereals had a channel for supply of
inputs to farmers on credit terms. It was the only
agriculture organization that was national in scope and
could effectively reach farmers in an extension program.
There was no national extension system. Given the
condition at the time, and lack of options, the decision
to place the Program in the Office of Cereals was a
logical one. Much credit for the current success of the
Program on the extension and input side can be given to
the Office of Cereals. Nevertheless, some of the
management and institutional weaknesses of the Program
also focus on this Office, such as inadequate supplies of

m
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fertilizers and herbicides, shortage of storage space to
handle large harvests, and lack of storage facilities in
remote areas. However, the Office of Cereals cannot be
blamed for all the shortages to farmers. Broader
Government policy on allocation of foreign exchange for
imports 1is a factor which has also limited supplies.
Overall, the rate of success of the Program, which has
been slow, relates to institutional development factors
associated with gaining experience.

Three of the Tunisian counterparts who worked with
American and Australian scientists on the project are
still carrying on activities started by the project,
following the procedures introduced by advisors. These
include conducting field trials on private farms, holding
demonstrations for farmers, and feeding back adoption
ixperience and problems to the central research station,

NRAT. -

The Office of Cereals provides some Government-
financed agricultural credit in kind (fertilizers and
seeds) to small farmers by exchanging higher priced
certified seeds of improved varieties for an equal amount
of 1lower priced wheat produced by the farmers. This
program is aimed at encouraging small farmers (below 40
hectares for cereals) to adopt the new wheat varieties
and technological package.

Private enterprise and cooperatives, following the
philosophy of coexistence, also function in the marketing
and distribution system, primarily in the processing
area, and somewhat in seed production.

The Government has allowed a large portion of the
grain supply, especially durum wheat, to be traded and
priced freely in the open, or parallel, market. This
grain and that consumed at the farm are processed in
small local mills. A principal reason for this exception
is the need to protect autoconsumption of farmers.
Another reason 1is said to, be the shortage of storage
space at peak periods.gl/ The Government plans to
establish new outlets to improve coverage of the rural
area and increﬁif the number of outlets from the present
number of 102.22

A parastatal society, the Tunisian Chemical Fertil-
izer Company (STEC), imports fertilizers and fertilizer
ingredients manufactured abroad. Tunisia exports
phosphate rock and manufactures superphosphate fertilizer
for its own use. The three principal fertilizers used
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for cereals are superphosphate 45 percent, superphosphate
16 percent, and ammonium nitrate 33.5 percent. The
avallability of these fertilizers has been critical to
the program.

Since forage crops are produced mainly in rotation
with cereal crops, there 1s an overlap in the extension
functions of the Office of Cereals and the Office of
Livestock and Pastures. Coordination is at the regional
or governorate level.

The regional Agricultural Commissioner, who reports
administratively to the governor of the governorate, and
technically to the Ministry of Agriculture, has a staff
which 1includes extension agents. One of their functions
is to coordinate the work of the representatives from the
varlous offices and agencies of the central ministries in
transmitting information to farmers. They supervise
agents stationed at the 1lowest administrative 1level,
which was called a sheikdom in the 1960s but is now known
as a mecheikhat. It is the goal of the Government to
have one extension agent stationed in each of the 500
mecheikhats as cells are created. To date, 150 such
cells have been established and staffed with 81 extension
agents. The agent's role 1is to provide a channel for
information to farmers 1in the mecheikhats, a role
equivalent to that of the U.S. county extension agent.

The organizational approach and the methods being
used for extension in Projet Ble’ by the Office of Cereals
have been edopted by the Ministry of Agriculture for a
national extension system, operated through the regional
Agricultural Commissioners. Field days and private farm
demonstrations introduced by Projet Ble' are being adopted
by the Ministry of Agriculture, other Government
agencies, and the Regional Agricultural Commissioners.

V. LAND TENURE INFLUENCES ON ADOPTION OF NEW TECHNOLOGY

Sales and transfers of State land to private owner-
ship have been slow. Land survey requirements have been
cited as a retarding factor but other factors have
undoubtedly complicated transfers.

In 1971, two crop years after the change in the
cooperative program, there were 320,000 private farms on
4,517,000 hectares (See Appendix D, Table D-20). State
and cooperative 1land covered 830,000 hec:ares. There
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were 400 private farms averaging 500 hectares in size and
1,150 farms ranging in size from 200 to 500 hectares.
The balance of the farms averaged less than 200 hec-
tares. The greatest number of farms (131,600) was in the
one- to five-hectare range. The profile of farm sizes
varies from north to south in Tunisla as the climate
changes and rainfall patterns diminish southward towards
the Sahara. Sizes of minimum farming units increase as
Ea%gfa%g/ diminishes southward (See Appendix D, Table

As of December 3, 1977 (last report available), the
Government of Tunisia had sold 143,277 hectares of land
since 1972. O0Of this amount, approximately 85,000 hec-
tares were sold to 8,741 individuals who were agricul-
tural workers, former cooperative members, graduates of
agricultural schools, and small and medium holders.24

One constraint to development and adoption of new
technology identified in the agrarian structure 1is the
fragmentation of holdings. Basically, this has resulted
from hereditary practices over generations. Fragmenta-
tion imposes an additional cost in use of labor, animal
power, and mechanical equipment. Parcelling of land 1is
particularly prevalent among small farms of less than 50
hectares, and is great even among owners of 20 hectares
and less where holdings are often broken up into four to
six parcels, each separated by a distance of up to a few
kilometers. In 1976, the Ministry of Agriculture
reported that 326,000 farms had 1,383,000 parcels, an
average of 4.2 parcels per farm. On the tour of this
team throughout much of Tunisia, we visited only one
small farm that was not fragmented. This was a farm of
about 20 hectares in the southern, arid region around
Sbeitla. Regional Agricultural Commissioners whom we
visited cited this problem as a major impediment to
efficient agricultural development among small and medium
holders.

The problem of fragmentation is reduced somewhat by
land rentals in which farmers attempt to accumulate
sufficient contiguous surface adjacent to their own land
to form a more efficient unit for farming- or to expand
their operations. A survey in 1973 for the crop year
1972/1973 showed that over 50 percent of the 375 farms
surveyed rented some land. The percentage of small
farmers (below 40 hectares as defined in the survey)
renting land was high in comparison to percentages among
medium and large farmers. Also, large farmers did not
dominate tne 1land market. Adoption of high-yielding

\«)
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varieties of wheat was positively associated with the
rental of land and tractors, the availability of which
was not found to be a constrailnt. Important to note 1is
that a greater percentage of area planted 1in high-
ylelding varieties of wheaf Yas found on small farms than
on medium and large farms .23

A private farm of 1,000 hectares in Jendouba which we
visited represented the best 1in private farm management
in Tunisia. The young farmer, a graduate of an agricul-
tural university 1in France, manages the farm using the
latest technology 1in new varieties, insecticides,
herbicides, and fertilizer. The farm was equipped with a
machine shop, permitting him to keep tractors in opera-
tion for as long as 15 years. He felt that he was ahead
of the Government in technology, wusing new wheat
varieties, and reproducing his own seeds. His wheat
ylelds were reported to be 25 to 35 quintals (2.5 to 3.5
metric tons) per hectare. He was even drilling his own
deep wells for irrigation water for growing sugar beets.
All he wanted from the Government, he said, is the right
price for his products.

Small farmers on similar land near this large farm
were following his practices in use of improved seed
varieties and other technology, but they had obvious
limitations in both land and capital resources.

State farms were reported to be doing better for the
most part than cooperative production units, but not as
well as private medium and large farms, according to
Government agricultural technicians contacted.

One can argue the social inequity of a single private
holding of 1,000 hectares of the best land in a country
of scarce land resources, where 130,000 farmers operate
less than five hectares on marginal 1land. This same
argument of inequity would apply to an Iowa farmer,
owning 15,000 acres of the best corn and soybean land in
the United States versus a 10-acre farmer in the Appa-
lachian mountains in the eastern United States tﬁying to
grow corn for a living. Changing this ''inequity" would
have just about as much possibility in Tunisia now as it
would have in the United States.

The opportunity, which may have existed after
independence in Tunisia, of carrying out a rational
reallocation of land has been 1lost. Such land reform
would not be possible now without a major political
upheaval which would set development back tremendously.
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Attention is being given to small farmers in a number
of programs, and surprisingly, the trend of adoption of
new varieties and use of fertilizer exists among them 1in
good wheat growing areas where credit and inputs have
been made avallable. Our casual observations Eorrespond
to findings of Gafsi and other economic surveys.26/

The size of farm and the resources available to the
farmer influence his decision on investment and the type
of technology to use. Farmers operating more than 40
hectares are eligible for bank credit. Farmers operating
less than 40 hectares must depend on limited credit in
speclal Government programs, described 1in the credit
section, and on noninstitutional sources for credit.
Nevertheless, farmers in the small category do have some
viable options. They can rent their land out, migrate,
and work in other activities in Tunisia or in Europe as
thousands have done and are doing. They can mechanize
their operation by renting machinery. Rental of farm
machinery creates the potential for expauding the size of
farm units by renting additional land. The other option
is to sell the farm. All these are happening.

Small-farm operators traditionally used draft animals
(bullocks, horses, and camels) for plowing, while the
Europeans left a tradition of mechanization on medium-
and large-farm units. During the past two decades, the
Government has sponsored a mechanization program through
subsidized credit to eligible cooperative and private
farmers. Approximately 2,000 tractors have been imported
per year since the early 1960s, along with other agricul-
tural equipment.QZ/ Most of these were imported under
USAID, World Bank, and other development loans.

The first farms mechanized were the large private,
cooperative, and State farms, which had actually been
mechanized by colons and a few large private farmers. As
a result of the Government program, tractors for plowing
and combines for harvesting became available for rent at
reasonable rates from private farmers and from
Government~supported machinery supply and maintenance
cooperatives (Societe Nationale de Motoculture or
SONAM). That 1is, private individuals find it profitable
to do custom plowing and harvesting, normally as a
part-time business, combined with operating a farm often
too small for economic and efficient use of the equip-
ment. Availability of rental equipment, the shortage of
labor in rural areas and the 1inefficiency of animal
plowing, the potential for expanding the size of farm
units through rental, and savings in feed, labor, and

.
[N
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maintenance costs for draft animals have 1nfluenced
mechanization of small-farm units as well as medjum-size
farms. The need for speedy seedbed preparation to take
advantage of rain and of the optimum growing season 1is
another factor which 1s important for any variety of
wheat, but 1is critically important for use of fertilizer
and the new, high-ylelding varileties.

The wuse of machinery on small and medium farms
appears to have preceded the use of new varieties in
wheat growing areas. It was reported to the team while
on field visits that many farmers on less than 50 hec-
tares of land had used tractors for seven to eight years
and had adopted new varieties only lately.

Ben Senia described the major farm types in Tunisia
in reference to cereal production as modern (over 100
hectares), mixed (20 to ‘}00 hectares), and traditional
(less than 10 hectares) .28

There is evidence 1n a credit program that farms of
20 to 50 hectares in areas of adequate rainfall and fair
soils, even on hillsides, have the potential, with
improved technology, for producing some marketable
surplus where farming of wheat 1is integrated with
livestock production and cultivation of forage crops.
This type of integrated farming is found even on units of
less than 10 hectares, which constitute 18 percent of the
total wheat area (see Appendix D, Table D-22), although
in dryland cereal ©production these are primarily
subsistence farms. It 1is generally accepted that a
five-hectare wheat farm on marginal, hilly land provides
limited subsistence wunless the operation 1is extended
through rental of additional 1land. Given the age of
farmers in Tunisla (average, 55 years), and the rural
exodus, the process of land consolidation appears to be
taking place through sale and rental of small plots (see
Agpendix D, Table D-21), although the process 1is
slow.£Z

. The agrocombinats, pilot farms, and cooperative
production units (UCP) cultivate an average of 65,000
hectares of wheat annually, or about 4.5 percent of the
total cereal area. Farms below 50 hectares in size
produce a small portion of the total wheat production
that was marketed, according to an evaluation by the
Subcommittee g& Field Crops for the Ministry of Agricul-
ture in 1980.30/

Some idea of the economy of small farm operations is
gained by the extent of off-farm employment and the
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extent of mechanization. A survey conducted in 1980
showed that 47.6 percent of farmers operating units less
than 10 hectares and 43.1 percent of those operating
units less than 20 hectar~s engage 1n other economic
activities. Overall, 40.5 percent of all farmers have
other work (see Appendix D, Table D-21).31 A large
portion of small and medium farmers use tractors for
seedbed preparation, estimated at 83 percent of cereal
areas despite the fact that 79 percent of cereal area is
on small gg? medium farms, according to a study reported
in 1981.2< Also, 1,080 farmers on less than 10
hectares owned tractors, out of a total of 10,190 tractor
owners (see Appendix D, Table D-23). Since the ownership
of a 45-horsepower tractor by a farm operator of less
than 10 hectares would not be economically feasible
solely for his own use, one must conclude that he rents
his tractor out. The importance of this information is
that at least one-half of small farmers have been
sufficiently freed by mechanization of their farms to
have time for other employment, and that other
employmgn7 is available for many to increase their
income.33

Farmers operating less than 50 hectares plant a large
portion of the cereal area in Tunisia. They planted
700,000 hectares and produced an estimated 316,000 metric
tons of cereals in 1980. However, production was 1little
more than enough for subsistence, with only 10 percent of
production from these size farm estimated as entering
commercial channels. This may be a conservative estimate
in view of the extensive use of rental tractors and other
inputs requiring cash payments. Cereal crops were
produced (1976-1979) on an average of less than half of
the farm land in each farm surveyed in 1980. The amount
of area devoted to cereals declined with the increased
size of farm: 1.54 hectares in cereals on an average
farm size of 3.86 hectares (in the less-than-~10 hectares
category); to 2.37 hectares on an average farm size of
6.19 hectares (in the less~than-20 hectares category);
and 12.56 hectares in cereals on an average farm size of
33.83 hectares (in the %0-1:0-100 hectare category) (see
Appendix D, Table D-23) .34/

From the standpoint of commercial produgtion of wheat
to meet consumption needs of the country, the Government
is relying on medium and large farms in areas of adequate
rainfall and better soils of the north and north-central
part of tle country,_,These farms produce 90 percent of
the products sold.35/ They represent the best 1land
resources of the country, and the medium and large
farmers are the leaders in adoption of new technology.
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VI. RESEARCH AND THE NEW TECHNOLOGY

The rate of development of research results and the
characteristics of the technclogy generated have been
critical to the rate of change and success 1in the
adoption of the new wheat varietles and the accompanying
technology.

Tuailslia was already using mechanized farming, fertil-
izers, and crop rotation on the former colon and large
private farms brought under cooperatization when the
project was started. The new technology dealt with
introducing, testing, adapting, and genetic crossing of
the wheat varieties developed from Norin 10 brought from
Japan in 1947 to the United States, wg%?h resulted in
crosses that improved wheat yields there.=22

Dr. Norman Bourlaug also worked on the Norin-10 at
CYMMIT beginning in 1954. He developed crosses which
incidentally turned out to be relatively photo insensi-
tive to the length of the day. This occurred as a result
of doing research at two different latitudes and eleva-
tions in Mexico, transferring seeds back and forth. This
day-length insensitivity permitted adaptation of these
varieties in varying latitudes around the world. They
were successfully introduced into India, Pakistan, and
Turkey in the early 1960s. Dr. Bourla%%, later was
awarded the Nobel Prize for his efforts.3// Word of
this success had reached Tunisia by 1965.

The dwarfness of these varieties and theilr sturdy
stem prevent lodging (falling over) during storms and
heavy rains, and permit greater utilization of nitrogen
for developing the wheat grains, thus producing more
grain and less .'.alk. The varieties also have the advan-
tage of a shortsr maturing period, which 1is called
"precocious'" by treeders. These characteristics were
important to Tunisis because early harvesting would avoid
about two weeks of the hot, dry period of July. The
varieties were &8lso resistant to certain diseases and
pests. However, early bread wheat varieties developed in
Tunisia by the Program were more sensitive to drought
than traditional varieties, as the original%y introduced
varieties had been adapted to irrigation,_§/ although
some dryland varieties, developed for parts of Turkey,
were also utilized.39 The new varieties also required
appropriate agronomic practices with correct management
of fertilizers and weed control. These sensitive
characteristics would have caused failure if a genetic
rescarch program had not accompanied the technology
program. This research overcame or reduced the



B-17

sensitivities of the new dwarf wheat varleties. Also,
the Program would have had 1less success 1f genetic
research had not also been started on durum wheat.

This research breeding program was focused first on
improving the varieties of soft wheat and later (1970/
1971 crop year) of durum wheat. Durum wheat is preferred
by Tunisian farmers because of its hardiness 1n this
environment and its higher prjce than bread wheat on the
market. Preference for durum for home consumption in
couscous, spaghetti, and noodles has been traditional,
but food habits are changing due to monetization of the
rural area and the effects of urbanization from rural
exodus. The continuation of this genetic research has
been the most critical element in the Wheat Development

Program. New varieties are being developed and tested in.

various reglons on private farms and released every two
or three years. As soon .8 sensitivities are observed,
the breeding program works on crosses to reduce the
sensitivity. Almost 90 to 95 percent of all the new
crosses, both durum and bread wheat varieties, 26}ginated
from materials introduced from CIMMYT and Italy.2Y

Achievements eince the project terminated are associ-~
ated with furthur improvement through research on both
bread wheat and durum wheat varieties. Also, intensifi-
cation of extension demonstration efforts has increased
farmers' knowledge of the use of the new technology.

VII. WEATHER AND INVESTMENT RISKS

Potential for increasing incomes I'af b7en a driving
force, as one would expect .4l 42 However,
variability in weather and risk of investment 1loss in
expensive inputs such ds fertilizer have had a dampening
effect on the rate of investment and of adoption of new
varieties. Years of 1little rainfall or inadequate
distribution of rain during critical seeding and growth
periods can be disastrous to farmers (Tables D-6 and
D-15). The small subsistence farmers risk the most:
their source of food. Risk aversion has been an
important factor associated with nonadoption and has been
identified in analysis and reported in economic studies.
The risk was greater in the early days when the new soft
wheat varieties, more susceptible to drought than
traditional durum wheat, were being used. Farmers who
wanted to try the new varieties hedged on adoption by
planting both old and new varieties. Lack of experience
caused errors in judgment in the allocation of inpuis in
years of unfavorable weather, (1976/1977 for example).

2
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This caused losses Bp izyestment which were felt heavily
by small producers.ﬂ_/ =

High rainfall variability in Tunisia, of course, 1is
always a critical factor in a farmer's decision: f£first,
on when and 1f to plant; second, on what crop to plant;
third, on the area for the crop, depending on the
tillable area available to the farmer using his own and
rented land; and fourth, on whethez and how much fertil-
izer (if available) to use at planting and subsequently
during critical stages of growth {at planting time and
after plant growth at tillering). If there is lack of
moisture at planting, the farmer risks losing both the
seed and any fertilizer he may apply. The same is true
during periods of growth. If there 1s 1insufficient
moisture, application of nitrogen fertilizer may be
wasted. Water in the soil 1s required for the plant to
utilize the nitrogen. It 1is important that farmers get
their seed into the soil as s8oon after a rain as
possible. Time 1is important, which has 1nfluenced the
use of traczgfs to replace animal traction in seedbed
preparation.22

A 45-horsepower Ferguson tractor can plow a hectare
of dry upland in approximately 2 1/2 hours. It takes a
team of two bullocks, of the type traditionally used in
Tunisia (horses and camels are alrfo used), apgroxiﬂgyely
41 hours to plow cthe same one hectare of dry upland.22

A. Price Influences on Production and Alternatives

A wheat farmer has some options in what type of
cereals and seome other crops to produce, ealthough the
options are limited by the regional location of the farm,
type of soil, weather, and other factors. Prices of the
commodities are very important among these factors. The
price margins among durum, soft wheat, and barley influ-
ence the farmer's decision. Prices of forage crops, such
as oats, vetch, and grain legumes, also influence the
farmer's decision, depending on available resources.
These other crops are currently receiving emphasis in the
Government's pricing structure 1in efforts to stimulate
livestock production. Grain 1legumes, vegetables, and
forages are competing with cereals in areas of higher
rainfall and on some irrigated land which has been used
in the past for wheat. However, some of these crops can
be complementary rather than competitive to wheat 1if
grown in proper rotational systems with wheat to replace
the weed fallow system, which is being encouraged.

7
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Pricing policies in the past have been identifie% }n
studies as constraining adoption of new technology._z
This was also a topic of discussion at the seminar on
cereals conducted by INAT on April 12-16, 1982, at Tunis,
attended by the evaluatlon team. It was reported that at
one point in the 1980s, the price of wheat straw competed
favorably with the price of the wheat grain.

Until after 1979, prices of cereals to farmers had
not kept pace with inflation in Tunisia and with world
wheat price trends. The average annual rate of zgflation
was 7.5 percent during the period 1970-1979.2¢ The
Government's policy of maintaining low producers' prices
and subsidizing bread through subsidies to wheat proces-
sors has been consistent and effective for this purpose.

Prices of cereals to farmers remained constant from
1970 through 1973, a four-year period (see Appendix D,
Table D-2). The price of durum wheat during this period
was TD 4.800 (Tunisian Dinar, equal to U.S.$1.80 in 1982)
per quintal, or TD 48.000 per metric ton; bread wheat was
TD 4.300 per quintal, or TD 43.000 per metric ton; barley
was TD 2.800 per quintal, or TD 28.000 per metric ton.

The depressed prices of cereals during 1970-1973
certainly provided inadequate incentives to farmers to
invest in new risks. This explains to some extent the
slow rate of adoption during this period.

Prices were increased in 1974 and 1975, reaching
TD 6.600, TD 6.000, and TD 4.500 per quintal for durum,
bread wheat, and barley, respectively. Annual price
increases have been made since 1977. The 1last price
increase was in 1982 when durum reached TD 110 per metric
ton, soft wheat was TD 100 per metric ton, and barley was
TD 80 per metric ton.

Tunisian wheat prices (farm price adjusted for 12
percent overhead charged by Office of Cereals) have
generally been lower than and lagged behind internatonal
prices, and the margin between durum and soft wheat has
been greater in the international market. The 1981 price
differences illustrate the point. Tunisian wheat prices
to farmers in 1981 were TD 96 per metric ton for durum
and TD 87 per metric ton for soft wheat. In U.S.
dollars, this was equivalent to approximately $173 per
metric ton for durum and $156 per metric ton for soft
wheat. The prices (cost, insurance, and freight, or
c.i1.£.) 1in February 1981 for these two wheats imported
from the United States to Rotterdam were $307 per metric

(0
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ton foz V.S. durum, and $215 per metric ton for U.S. soft
wheat .29 The 1increase 1in Tunislan prices in 1982
narrowed the margin somewhat, especially for bread wheat.

The basic support price 1levels for wheat in other
countries offer a more precise comparison. The support
price in the 1980/1981 crop year for bread wheat in EEC
(European Econom%f Community) countries was U.S. $246.74
per metric ton.20/ This was 63 percent higher than the
price for bread wheat in Tunisia in 198l.

The Government has effectively insulated Tunisian
consumers from international inflation and the fluctua-
tion of exchange rates of the U.S. dollar by its price
policies on wheat and its subsidization of the price of
bread. This policy has maintained the price of bread at
a relatively low and stable level. The effects of this
policy on the industrial sector, the wage earners, and
the urban community have been good. It has helped keep
wages low and thus stimulate industrial development. As
pointed out 27 Hyslop, wheat is the industrial wage good
in Tunisia.3l

On the other hand, the depressed prices were a dis-
incentive to farmers to make risky investments in new
technology in the earlier years of the Wheat Development
Program, particularly the first few years before more
hardy varieties emerged from the genetic crossing pattern.

With improvements in varieties and other technology
and with further education of the farm population, the
degree of risk has been decreased. Also, increases in
wheat prices in 1982 provided additional incentives.

With improvement in yields, farmers' incomes on the
same area of land can increase. Once farmers gain
experience with increased ylelds, increases in production
will be a compensating factor. That is, the combination
of yield, prices of wheat, and cost of inputs will deter-
mine farmers' incomes, and thus incentives.

Another factor in pricing which has also limited
incentive to farmers has been the Government policy on
timing of price 1increases. The Government had been
following the practice of the French Protectorate of
announcing the price of wheat at harvest time, months
after the farmer had made his decision, which was at
planting time. Beginning in January 1981, the Government
announced the new higher cereals price for the following
1981/ 1982 crop year. The Government now 2plans to adjust
the price annually before planting.é_/ The price
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increase for 1982 (see Appendix D, Table D-2) is offset
somewhat by an increase in the price of fertilizer (see
Appendix D, Table D-24), and a small increase in tax on
cereals.ééf Fertilizer and 1insecticide prices also
have been kept lower than import prices through subsidies
(see Table D-24). The Government 1s being encouraged to
reduce subsidies, and the price adjustments in cereals
and fertilizers for 1981/1982 appear to be a first step
in this direction. The increase for superphosphate 16
represents a new policy of discouraging use of this
formula because of its lower cost effective ratio due to
higher transport costs, and of encouraging the use of the
45-percent formula for its greater concentration.

The variation in area planted in the two wheats and
barley has been influenced by price margins for these
crops, as well as other factors mentioned. Area planted
in cereals has fluctuated during the past four years (see
Appendix D, Table D~11). The area planted in durum wheat
decreased by about 200,000 hectares during the period
1978-1981, while the area in soft wgﬁpt decreased after
1973 and only slightly after 1978.2% Area planted in
soft wheat had decreased more than that planted in durum
wheat in previous years (see Appendix D, Figures D-1,
D-2, and D-3).

Compariron of area planted and production during an
ll-year period prior to and after the project started
(1960 through 1970 and 1971 through 1981) shows that the
average area devoted to bread wheat decreased annually by
4,000 hectares during the second period (see Appendix D,
Tables D-1 and D-25) from the annual average during the
previous period; whereas the average area devoted to
durum wheat increased annually by 132,000 hectares during
the second period over the first, and barley remained the
same. The situation has changed during the past four
years, however.

The average annual area planted in durum wheat during
1978 through 1981 declined by 15,000 hectares from the
average annual area in 1971 through 1981 (see Appendix D,
Table D-26). Bread wheat area was less by an average of
65,000 hectares during each of the four years 1978
through 1981 as compared to the average annual area
during 1971 through 1981 (see Appendix D, Table D-26).
During the past two years (1980 and 1981) bread wheat
area has been less each year by about 15,000 hectares,
and durum whest area has decreased by approximately
200,000 hectares for each of the two years compared with
each of the previous four years, 1976 through 1979
(Appendix D, Table D-1). The average annual barley area
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increased by 97,000 hectares during 1978 through 1981
above the average annual area during 1971 through 1981
(Table D-26). It reached a high point in 1979 and
dropped 100,000 hectares below this point in both 1980
and 1981, bringing the average for each year, 1980 and
1981, to 20,000 hectares greater than the annual average
of each of the previous four years, 1976 through 1979
(Table D-1).

Despite the decrease in area planted in wheat during
the past two years, there has been an increase in
production and yields (see Appendix D, Table D-1la and
Table D-11b, respectively). Production and yields of
both durum and soft wheat increased in 1980 and 1981.
This improvement over the two previous years can be
attributed to increases in prices, timing of announcement
of the price increase, increased use of improved high-
yielding varieties, 1increased use of phosphate and
nitrogen fertilizer, better agronomic practices, and
further improvement in varieties (overcoming or decreas-
ing sensitivities). Favorable rainfall was also impor-
tant, but there has been favorable weather before without
the spectacular average yields obtained in 1980 and 1981.

This increase in adoption of high-yielding varieties
has been gradual. The area planted increased from 17
percent in 1977 to 35 percent in 1981 for durum wheat,
and from 43 percent to 68 percent for soft wheat during
the period (%ee Appendix D, Table D-27).25/ New durum
varieties used during the past season were Karim 79 and
Ben Bechir 80; new soft wheat varieties released were
Salammbo 80 and Tenit 80 (Table D-9). All these
varieties are new crosses which have embodied drought-
and disease-resistant characteristics of older crosses
and new imported varieties.

B. Input Supply

The Government has sensitized the farmers to the
value of using fertilizer, improved varieties, and other
inputs (Appendix D, Tables D-12, D-13, D-27a, and
D-27b). However, the extent of demand was not expected,
and demand has exceeded supply. Shortgage of inputs has
been a major constraint during the past four years.

The shortage of fertilizer has limited its use during
the past two years as has the shortage of herbicides.
Weed control, a major factor affecting production and
yields, 1is beginning to be understood and practiced by
Tunisian farmers. Use of herbicides has increased
dramatically (see Appendix D, Table D-27b). Like

-
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fertilizer use, a major limitation on consumption has
been shortage of supply. While this concept of weed
control in farming 1s new to most Tunisian farmers, and
considerable time will be required to acquaint them with
the correct practices, the current demand for herbicides
far exceeds the supply. The factor of weed control, on
the other hand, 1s a difficult one for adoption. It
requires careful management. The use of shorter stem
varieties of wheat and of heavy doses of nitrogen often
brings forth weeds that the new user has never seen. The
taller traditional varieties smother out some of the
weeds, a factor in their favor.

Shortage of fertilizer and herbicides was thought to
be attributable to institutional management, but has been
identified more recently as related more to a policy
constraint. The policy relates to allocation of foreign
exchange for importation of fertilizer. Fertilizer was
given lower priority for foreign exchange than other
items. USAID is now developing a PL 480 program which
will assist in this area, and the Government plans to
increase 1imports of nitrogen fertilizer. The program
willsgye focused on 1increased nitrogen importation and
use .29

VIII. ACCELERATED EXTENSION AND RESEARCH ACTIVITIES
(1979-1982)

The Office of Cereals is following an intensive
schedule of field testing and demonstration days, both
for the regional extension agents (at the governorate
level) and for farmers. The Agricultural Commissioners
whom we visited in the Beja and Jendouba Governorates,
the two regions with the largest wheat production,
informed us that the Regional Offices are conducting
intensive campaigns by television, radio, and public
meetings using audiovisual techniques, farm demonstra-
tions, farm visits, and newspapers to inform farmers (see
Appendix G). They feel that they have 'sensitized"
farmers to the advantages of new varieties and how to
cultivate them. This accounts for the increased demand
for fertilizer, 1insecticides, herbicides, and high-
yielding seeds which the Government cannot ‘meet. As one
Tunisian put 1it, ''Before, the Government was pulling the
farmers along; now it's the farmers who are pulling the
Government."




B-24
IX. AGRICULTURAL CREDIT

The availability of agricultural credit either 1in
cash or 1in kind has accompanied the use of seeds and
fertilizer and other inputs. However, credit has not
always been avallable for small and medium farmers,
although the lack of availability of fertilizer and
herbicides for use as credit has been the major limiting
factor. Credit procedures have been cumbersome and
complicated. Large farmers and cooperatives with access
to bank credit have been 1n a better position to get
credit and to exercise first claim on available inputs.
However, supplies have been short of meeting their needs
too.

The National Bank of Tunisia (BNT), the agricultural
bank, provides most of the financing to the agricultural
sector. Credit 1s also provided through Government
offices and agencies. The BNT's portfolio of lending to
farmers has 1ncreased dramatically in the past decade.
Its record of lending to agriculture from 1965 to 1971
(see Appendix D, Table D-28) averaged TD 5,812,000 per
year in short-term credit and TD 3,767,000 per year in
medium- and long-term loans. Most of the lending until
1970 went to cooperatives. Beginning in 1971, lending to
cooperg%}vesI became a small percentage of the

n

total.2/ 1980, BNT extended TD 20,404,000 in
short-term agricultural credit (see Appendix D, Table
D-29). Of this amount 56.7 percent went to cereal
producers (Tb 11,561,000). The record in 1980

represented an increase of 40.3 percent above the 1979
record (TD 8,241,00).§§/ Medium- aﬂf long-term loans
had risen from TD 7,432,000 in 197129/ to TD 19,213,000
in 1980, (Table D-29)§Q/ representing an increase of
28.3 percent compared to the credit extended in 19769.
The BNT also provides 1loans for commercialization of
agricultural commodities, including the marketing
operation of the Office of Cereals. In 1980, the BNT
financed cerpeal commercialization in the amount of TD
30,991,0008L1/,

BNT's sources of financing for agricultural credit
includeg special Government-subsidized funds
(FOSDA)_E/, its own resources, and the Central Bank of
Tunisia (BCT), which discounts some of BN1's loans. For
short-term credit in 1980, 18.2 percent came from the
Government Special Fund and 61.5 percent from BNT's
sources. In the case of investment credit, most of the
medium- and long-term credit came from FOSDA for
financing irrigation development, livestock, tree
plantation development, construction, and fisheries.
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Also, a special medium-term credit program for purchase
of materials was started Iin 1980, which is discounted by
the BCT and requires BCT's approval of loans in excess of
TD 5,000.

BNT's minimum loan for short-term credit 1is TD 500,
and 1ts criteria are based on the size of farm, type of
crop and whether dryland or 1irrigated crop, and
geographic location of farm (soils and rainfall). For
cereals, the minimum area 1s around 40 hectares of
dryland, with no stated minimum for 1irrigated 1land.
However, it appears that most of its agricultural lending
is to large-size farms. It was surprising to find that
the cooperative production units received TD 3,300,000 of
medium- and 1long-term credits in 1980 for purchase of
equipment.

BNT supports two credit agencies which deal with
small- and medium-size farms. One is an old program, the
Local Mutual Credit Union (Caisse Locale de Credit
Mutuelle, or CLCM); the other is a new program, the
Mutual Security Soclety (Societe de Caution Mutuelle, or
SCM). BNT supervises both these operations.

The SCM .as created to lend to small- and medium-size
farmers. The mninimum size of cereal farms which it
finances 1s around 10 hectares of dryland farming. Its
operations in 1980 increased by 92.6 percent to TD
6,761,000. Credit was extended to 33,421 borrowers in
1979 and to 38,671 in 1980. TES source of its financing
is the Special Government Fund.03/

In contrast to this, the operations of the Mutual
Credit Union are declining. The number of these é.m/ions
has declined from 45 with 77,000 members _in 197164/ to
16 with a membership of 28,959 in 1980.65 The amount
of %%5ual lending has decreased,K from TD 4,539,373 in
197188/ to TD 2,447,615 in 1980.87/

USAID 1is now providing technical and financial
assistance 1in a supervised credit program to small
farmers (less than 50 hectares). This program was
launched in the 1978 through 1979 crop year. It 1is
called Assistance to Small and Medium Agriculturists of
North-East Tunisia (Assistance aux Petits et Moyens
Agriculteurs du Nord-Est de la Tunisie, or APMANE). This
program is under the Ministry of Agriculture, not the BNT.

Judging from the performance records and visits which
we made to & few farms receiving credit, the program
appears to be making considerable progress. In 1980,
APMANE made short-term loans to 4,000 farmers in the

amount of TD 1,250,168. The accumulated total for
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medium-term loans in 1980 was TD 600,950. 1In 1981/ 1982,
APMANE opened lines of short-term credit to approximately
6,000 farmers in the amount of approximately TD 3,000,000
and increased medium-term loans to TD 830,505. Short~
term credit 1s for supplies, labor, and machinery rental
during the crop year. Medium-terg credit 1is for the
purchase of machinery and livestock.68/

The program includes training of agents who work
directly with farmers in developing farm budgets and in
providing extension-type advice. A mixed farming system
is being emphasized, based on production of cereals,
forage crops, and grain legumes, together with a small
number of livestock. Where well irrigation 1s feasible,
this is being financed for vegetable and forage produc-
tion and tree-crop cultivation.

Repayment performance has been good, considering that
loans, both cash and in kind, are made to farmers who
have never been eligible and have no experience with bank
credit, and considering the record /of such previous
programs in Tunisia and elsewhere.£9 The reimburse-
ment rate on short-term credit was 71 percent in 1980.
It was expected to reach 80 percent in 1981.

The program is very popular with the Government of
Tunisia and with the farmers served. While the cost of
administering the program 1s large, it is probably not
greater than other types of assistance projects. The
training experience for the agents and farmers appears to
be a sound social investment.

While the program 1is popular and attracting other
donors for similar projects in other areas, the institu-
tionalization of the lending operation would be better
done under the National Baunk of Tunisia. The technical
assistance element is appropriate for the Ministry of
Agriculture, but combining technical assistance with
credit collection in the duties of an extension agent is
not the best way to win farmers' confidence.

The records of one client of the program were
examined. He has a farm of 16 hectares in the Grombalia
area. This farm is divided into five separate parcels
ranging from 2.0 to 3.5 hectares. The operator owns
seven hectares and rents another nine hectares from
another small farm owner. For the land he owns, the
owner possesses a ''Certificate of Possession,' (not a
deed). He owns five calves for fattening and 11 sheep
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for wool and meat production. The farm production plan
is illustrated in Appendix D, Table D-30.

A loan of TD 469 was provided in installments at the
beginning of the crop year 1980 and extending throughout
the entire crop year. The only cash loan was made for
salaries for laborers for weed control and for
harvesting. The rest of the loan was provided through
purchase orders for services or materials. The cost of
production was TD 729, including the cost of repaying the
credit. The value of goods sold was TD 973, leaving TD
246 net operating profit (see Appendix D, Table D-30).

X. PERFORMANCE OF THE AGRICULTURE SECTOR (1970-1980)

Overall performance of the agriculture sector since
the Wheat Development Program started in 1968 influenced
performance of the cereal sector, both positively and
negatively. On the one hand, the positive growth of the
economy led to increased demand and stimulated
production, but pricing and subsidy policies and
investment orientation were competing factors, affecting
cereal production negatively. Although cereal production
increased significantly during the past decade over the
previous one, more favorable policiles could have caused
greater increases. The 1limited parallel free market,
mostly for durum wheat, provided incentives outside the
official market. Also, the increased demand for other
foods, particularly grain 1legumes, those fruits and
vegetables that can be grown on dry land. and forage
crops, helped cereal farmers. Cereal farmers, especially
wheat farmers, cultivate other crops, some in rotation
with wheat and some not. All wheat farms utilized less
than 50 percent of their land in any one year for wheat,
with some remaining in fallow and some in other crops
(see Appendix D, Tables D-~21 and D-23).

There was a major improvement in the performance of
the agriculture sector during the period 1970 through
1979 over the previous period 1960 through 1970. The
growth rate for agriculture rose /from 2.0 percent per
year during 1960 through 1970 70/ to 5.1 percent per
year during 1970 through 1979.717 This rate of growth
is remarkable among developing nations, apd i1s unusual
even among middle-income countries.

The economy on a whole showed dramatic gains in the
decade 1970 through 1980. The growth rate of Gross
National Product (GNP) was 4.8 percent. Tunisia's
economy advanced from the level of a developing country
to that of a middle-income country. Per capita income

-
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rosa %{om a level of less th%%'SZOO per year in the
1960872/ to $1,120 1in 1979.Z3/ The inflation rate
had risen, but not ae greatly as 1in some European
countries, showing a 3.7 percent annual rate in the
period 1960 tEFough 1970 and 7.5 percent during 1970
through 1979.74

Growth of the extraction industries, tourism, and
recelpts from emigrant workers abroad accounted for much
of the economic gains. Petroleum and phosphate exports
were major contributors. While agriculture did remark-
ably well, the 1industrial sector did better in relative
terms. Domestic pricing policy, investment orientation,
and marketing policy contributed to agriculture's
decreased share of the Gross Domestic Product (GDP), but
increases in 1ncome from petroleum, phosphate exports,
and 1ncreased tourism were major factors decreasing
agriculture's relative share.

In 1960, agriculture accounted for 24 percent of the
Gbr./3/ In 1979, it was 16 percent.’8/ _Agriculture
provided 56 perce%f of employment in 196077/ and 35
percent in 1979.78/ This reflects the rural exodus
phenomenon as well as increased farm mechanization, which
affected the Wheat Development Program, as described.

Gross domestic investment was 4.2 percenf in 1960-
1970 and 11.2 percent in 1977 through 1979./9/  Empha-
sis on 1investment 1in agriculture during the past two
decades was in irrigation development, which brought
160,000 he%fifes of the 245,000 hectare potential under
irrigation.80 Some of the 1land formerly wused for
wheat production was used to grow vegetables, sugar
beets, fruit, and forage crops, and to produce meat and
milk. These higher valued cash crops were aimed at
supplying the expanding State tourist industry in
Tunisian reisort hotels, in the export market (except meat
eand milk), &nd increased domestic demands, particularly
in the urban areas.

As an example of the increases in irrigated crop
production, sugar beets showed significant gains. 1In
1980, sugar beets were grown on 1,764 hectares, producing
62,121 metric tons annually,8l/ expanding the opera-
tion of the retinery at Beja which had operated mostly on
imported crude sugar during the 1960s. A second refinery
is under construction in the Jendouba area for further
expansion of the crop.

The Governr>nt's emphasis on irrigated crop and live~
stock production contributed more to satisfying increased

4
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urban &«nd tourist demand than improvement of the export
market. Agricultural exports CIﬁéﬁfd 51 percent of the
total _value of exports 1in 196024/ and 15 percent in
1979.83 While this difference 1s largely due to the
increased value of petrolz2um exports, the export trade
for agriculture has not flourished. Exports of wine
declined during the past decade, whereas the value and
quantity of exports of olive oil, fruits, and vetegables
increased. The percentags of total merchandise going to
Europe and other industrial countries has declined. 1In
1657, 76 percent of merchandise exported went to
industrial market economies as compared to 69 percent in
1979. Developing countries have received an 1increasing
share, showing an 8 percen& }ncrease (19 percent in 1960
and 27 percent in 1979).84 This trend is 1likely to
continue, given the strong competition among southern
European country members of the European Economic
Community (EEC), the admission of Greece and Spain to the
EEC, and EEC's regulations favoring its members.

Tunisia enjoys some climatic advantages for some
fresh fruits and vegetables for off-season marketing in
EEC countries during early winter when EEC regulations
are more favorable to nonmembers. It has been able to
expand this advantage by pgfﬁpction of vegetables under
1,000 hectares of plastic.85 Also, Goverument policy
now aims at improving wine quality and increasing wine
grape production for wine export.

The focus of investment on forages, grain legumes,
and livestock has not necessarily been negative to cereal
production, when this production 1s 1integrated with
cereals in crop rotational patterns. This is feasible in
higher rainfall areas. Integration of livestock produc-
tion with cereal production, in general, offers a surer
and better potential for farming in Tunisia. This 1is
especially true fcr small- and medium-size farms. Given
the current pricing structure and the incentive programs
in subsidies which favor forage and livestock production
including poultry, there are good possibilities of inte-
grated cereal, forage and 1livestock production. This
system 1s now being encouraged by the Ministry of Agri-
culture and the Office of Cereal's Technical Division.
Tunigia 1s still an importer of 1livestock and dairy
products.

The rise in per capita income in the urban areas has
increased demand £for high-value cash crops such as
vegetables, livestock products, fish, pulses, and fruit,
causing displacement of some traditional crops, such as
cereals, in land use, particularly of the better 1land.
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Vegetable crops were grown on 95,000 hectares of land in
1981 as compared to 81,000 hectatres in 1977. Most of the
production 1is on 1rrigated 1land. These crops have
provided additionoal employment and income to rural
people. 1In terms of total benefit to the country, this
shift in investment has been responsible for much of
Tunisia's argicultural growth. Table D-18 in Appendix D
shows a comparison between 1962 and 1971 of the percent-
age contribution to the value added of agricultural,
forestry, and fisherles activities (at constant prices).
World Bank records show that the value added for cereals
dec’.ined from 21.1 percent in 1962 to 1l4.1 percent in
1982. As a percentage of major crops, the value of

cereal c%% ribution was 30 percent during the period
1962-195} and 24 percent from 1972-1980 at 1966
prices.__7_

The rise in incomes has improved private consumption,
which rose from 3.2 percent per year during 1960 through
1970 5? 8.2 percent per year during 1970 through
1979.88/ pPer capita caloric intake rose from 2,234 per
day ig }966 through 1968 to 2,698 per day in 1977 through
1979.89 Population growth has also increased total
consumption, but increased per capita incomes 1led to
increased per capita consumption, contributing to total
increased consumption.

The relative values of cereal production in terms of
other crops do not accurately reflect its performance.
The controlled prices are biased against cereals in this
respect. Actual production showed significant gains from
the adoption of the new technology of the Wheat Develop-
ment Program. This was aided by increased mechanization,
improvement in Government institutions, and other stim-
ulating factors, including changes in public policies
during the past decade, and general improvement of the
economy. Increased encouragement to the private sector
in the Government's policies of ''coexistence of state,
private, and cooperative sectors'" 1s important to private
cereal producers.

Table B-1 below illustrates the magnitude of the
increase 1in production of cereals during the 1ll-year
period 1971 through 1981 over the production during the
11-year period 1960 through 1970. The production figures
were taken from Appendix D, Table D=4.
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Table B-1l. Production Increases and Average Annual
Increases in Cereals Production, 1960 Through 1970 and
1971 Through 1981
(in 1,000 metric tons)

Production Production Average
1960~1970 1971-1981 Total Annual
Cereal (11 Years) (11 Years) Increase Increase

Durum Wheat 3,615 6,905 3,290 299
Bread Wheat 899 1,746 847 77
Total Wheat 4,514 8,651 4,137 376
Barley 1,373 2,538 1,165 106
Total Cereals 5,887 11,189 5,302 482

At 1981 constant Tunisian farm prices, (TD 96 for
durum and TD 87 for bread wheat per metric ton; (see
Appendix D, Table D-2), the value of the 4.137 million
metric tons of additional wheat produced during the
period 1971 through 1981 over the production during the
period 1960 through 1970 would be TD 389,530,000, or U.S
$700,467,000 (U.S. $1 = TD 0.5561, 1982 exchange rate;
(see Appendix D, Table D=-31). This additional wheat
production consisted of 3.290 million metric tons of
durum wheat at TD 315,840,000 (U.S. $567,955,000) and
847,000 metric tons of bread wheat at TD 73,689,000,
(U.s. $132,510,000). Additional barley production of
1,165,000 metric tons would be wvalued at TD 80,385,000
(at TD 69 for ©barley per metric ton), or U.S.
$144,551,000. Therefore, the ‘additional cereal
production of 5.302 million metric tons for the period
1971 through 1981 over the period 1960 through 1970 would
be valued at TD 469,914,000, or U.S. $845,017,000 (see
Appendix D, Table D-31) at 1981 constant farm prices and
1982 constant exchange rate (the actual exchange rate
duringl)the two periods fluctuated around 0.500 TD for
U.S. $1).

Using the statistics in Table B-1 and figures shown
above (1981 prices), the average annual additional
production of 299,000 metric tons of durum during 1971
through 1981 would be valued at TD 28,704,000 (U.S.
$51,616,000); the average annual additional production of
77,000 metric tons of bread wheat would be valued at TD
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6,699,000 (U.S. $12,046,000); and the 106,000 metric tons
of additional barley would be TD valued at TD 7,314,000
(U.s. $13,152,000). This would bring the total average
annual value for the additional amount of the three
cereals to TD 42,717,000, or U.S. $76,815,000 per year to
the Tunisian economy during each year 1971 through 1981
above that during the geriod 1960 through 1970 (at 1981
constant prices and 1982 constant exchange rate).*

The potential annual savings to the Tunisian Govern-
ment in foreign exchange costs of importing this equiva-
lent additional amount of cereals annually, if there had
not been an increase in production during 1971 through
1981, would have been staggering. Durum wheat 1in
February 1981 was priced at $307 per metric ton imported
to Rotterdam (c.i.f.) from the United States. Bread
wheat (No. 2 goft red winter wheat) from the Unlted
States was priced at $215 per metric ton and barley at
$166 per metric ton (estimated). The import cost of
299,000 metric tons of durum wheat in Rotterdam in 1981
would have been U.S. $91,793,000. Tunisla would have
paid a slightly higher price because of longer haulage.
The additional 77,000 metric tons of bread wheat, if not
produced domestically each year, would have cost Tunisia
annually U.S. $16,555,000 (plus) to import; and the
106,000 metric tons of barley would have cost U.S.
$17,596,000 (plus) to import, using 1981 constant prices
and 1982 constant exchange rate.

Thus for a foreign aid investment of less than $3.5
million, AID, CIMMYT, and the Ford and Rockefeller
Foundations have contributed to increased production of
cereals which resulted 1in decreased imports, valued
annually at U.S. $125,944,000 in foreién exchange costs
(1981 prices and 1982 rate of exchange)..g/

A comparison of per capita cereal production between
*he twc periods (1960 through 1970 and 1971 through 1981)
also shows positive gains. In 1970, the Tunisian
population _ was 5,127,000, and 1n 1980 it  was
6,363,000.21/ Average annual production of wheat 1in
1960 through 1970 was 411,000 metric tons and in 1971
through 1981 it was 787,000 metric tone. For total
cereals, average annual production was 535,000 metric
tons and 1,017,000 metric tons for the two periods,
respectively. Per capita annual production of wheat
increased from 70 kilograms in 1970 to 124 kilograms in

*J.S. dollar conversions are rounded.
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1980. For total cereals, the per capita annual
production in 1970 was 104 kilograms and in 1980 it was
160 kilograms, also reflecting a substantial increase in
productivity.

Although self-sufficiency 1n cereal production has
not been reached, more Tunisians are eating more
cereals. Per capita annual consumption had increased
from 44 kilograms of bread wheat and 89 kilograms of
durum wheat in 196692/ to 87 kilograms of bread wheat
and 90 k&%?grams of durum wheat in 1974 (based on a 1975
survey) .22 Consumption of cereals was unofficially
reported to be higher in 1980. Population growth and
increased per capita income (from tourism, petroleum and
mineral exports, and improvements in the agricultural
sector) have increased demand. Increased urbanization
and monetization of the traditional agricultural sector
have changed consumption patterns, shifting them to
greater consumpticn of commercially baked bread and
noodles, and new consumption of 1less traditional
home-made foodls.

While reaching self-sufficiency has remained an
urattainable target, economic benefits from increased
production resulting from the Wheat Development Program
have been great. Additional cereal production has
stimilated and created a great number of other economic
activities. While it 1s not possible to quantify these,
the additional @employment and economic activity
generated by the addition to the economy of 482,000
metric tons of cereals in a year would be significant.
The movement of this quantity of & commodity through the
process from farm to consumer has a multiplier effect on
increased economic activity. Also, the movement of the
money representing the value of this commodity 1likewise
generates additional economic activity.

Despite these significant gains, Tunisia 1is still in
deficit in cereals, having to continue to import cereals
to meet consumption needs (see Appendix D, Table D-32).
Population growth and increased per capita consumption
continue to widen the gap. The gap 1increased from
301,000 metric tons in 1976 to 628,000 metric tons in
1980. The potential exists for much greater increases
in production of cereals 1if adequate amounts of
fertilizevrs, herbicides, and insecticides are imported,
and the distribution system 1is expanded and managed to
satisfy the demand. This must be accompanied by
increased credit availability and by a rational pricing
system that shifts more of the bias from the industrial
sector (bread subsidization) to cereal farmers in order

124
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to stimulate greater investment and production. This
issue is critical in view of the anticipated decrease in
petroleum in about 10 years when Tunisia is expected to
become a net o0il importer. It appears that policy
makers are thinking in this direction.

The goal 1in Tunisia of self-gsufficiency in cereal
production has been illusory and has tended to over-
shadow progress that has been made. Population growth
and increased per capita income have 1increased food
consumption, widening the food gap despite significant
increases in total production, yields per hectare, and
production per capita. Also, while other economic goals
of maximizing the comparative advantage in agricultural
production by growing higher valued crops for export and
tourism on better lands under irrigation, and achieving

a balance in trade of agricultural products tend to be -

competitive with cereal production goals, these other
goals make good economic sense.

'~
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I. INTRODUCTION

This appendix on the sociological setting and
impact of the cereals production program in Tunisia has
three major parts: Section II, Preproject Social
Setting, 1955 through 1966; Section III, Soclal Setting
During the Project, 1967 through 1975; and Section IV,
Social Setting After the Project, 1975 through 1980. 1In
each of these sections we have attempted to center our
analysis essentially on changes in land tenure and
agricultural 1labor and consumption patterns. This
division will enable us to view the evolution not only
of the project, but also of the social changes in the
project area and the nation in general, for the impacts
certainly were not confined only to the project area of
northern Tunisia. A summary of the entire analycis with
an attempt to define sociological 1lessons learr..d from
that entire evolution will conclude our report.

II. PREPROJECT SOCIAL SETTING, 1956-1966

A. Sceciohlstorical Background

Prior to independence in 1956, Tunisia's cereal
farmers were clearly divided between those who grew
durum wheat for their consumption and those who grew it
for export. That distinction was based essentially on
the needs of each group. The former were the small
fsrmers and couscous consumers, who were the majority of
Tunisians. The latter were the French colons, who grew
wheat for their own consumption of bread, for urban
needs for bread, and for export of durum wheat to
France. Those farmers who grew durum for their own
consumption were mostly small £farmers who had been
pushed by economic and social factors into arid areas
and the more rugged farmland. The wheat growers for
export farmed on better land in temporate climate with
more favorable rainfall and better access to wurban
centers.

An understanding of this historical situation is
important, for it has had a great and irreversible
impact on the evolution c¢f the farming systems of the
country, and in particular of the northern region with
which the Wheat Development Program is most concerned.
It also helps to explain the social conditions which
prevailed and persist and the important impact of the
land reform attempt in the late 1960s which affected
la-d ownership at all levels.

g'b
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Very little information exists on the social profile
of the northern region in the 1960s. However, the data
from various surveys and agronomic reports of the decade
provide informaticn on the general standards of 1living
in the country and in the region, and on the production
outputs. This gives us a bilrd's-eye view enabling us to
comprehend and appreciate the enormous changes that took
place after 1956, and especially after 1966, at the
initial design stage of the project.

The goals set for the project fit within the overall
goals of the 10-year planning perspectives of 1962
through 1971 of the Government of Tunisia (GOT). These
could be considered of purely economic and agronomic
interest, as can be noted in the outlined goals of the
projects. Yet, their social implications are great and,
undeniably, impacted significantly on the society as a
whole, and on farmers in particular.

The overriding goal since the early years of inde-
pendence, and sgtill of primary importance for Tunisia in
the 1980s, 1is food self-sufficiency. This 1s true in
spite of the fact that between 1959 and 1961, 22 percent
of all agricultural produce was exported, helping offset
through its foreign exchange earnings about half of the
foreign exchange deficit generated in other sectors.
But these figures were not reflected in the well-being
of the society. 1In 1961, 73 percent of the population
was below the poverty line, with a per capita income of
less than 50 Tunisian dinars (TD--about $90) per year.
The level of poverty has greatly declined in the past 30
years, especially 1in the rural areas (inflation has
raised the poverty line to TD 100-120 today). Yet, in a
country theoretically considered at the middle-income
level, the figure cited in 1975 for the poverty level of
37 percent of the E?pulation (plus 17 percent living in
""absolute poverty'l/), cannot but raise great’ concern
for planners and donors alike. Indeed it is noted that
one out of everz' 8ix Tunisians was 1living in absolute
poverty in 1980.2/

Because of incomplete data, especlally for the early
years after independence, Table D-33 of social indica-
tors for 1959 through 1966 (see also Appendix D, Table
D-35) does not allow a complete statistical social
comparison between the two periods of 1959 and 1966. It
does indicate, however, the progress made in the general
improvement in health, education, and land distribution.

M
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B. Changes in Farming Systems and the Project

The agrarian reform policy, begun in 1962 with the
aim of redistributing and cooperatizing 1land, had a
great impact on the rural population, 1in particular in
the northern region. At the time of independence, there
were 4,700 foreign farm owners with a total of over
700,000 hectares, while "modern'" Tunisian farmers owned
a total of 400,000 hectares (of which 150,000 were for
cereal production), and 450,000 small farmers each had
an avevage of 7 hectares or a total of 3,500,000 hec-
tares.s That 1is, 1.2 percent of owners were
foreigners who owned two-thirds of the best arable
land. The traditional Tunisian 7armers had been pushed
to the hillsides =2ad arid lands.%

These  figures highlight two  important social
factors: (1) a majority of Tunisian farmers grew
subsistence crops, had no access to production
resources, and had limited technological know how, and
were consequently unprepared for modern production,
management, and technology; and (2) the departing
foreigners took with them virtually all technical and
managerial skills, creating a gap in overall production.

The objectives set in the 1962 through 1971 develop-
ment projections were all to be achieved through the
extensive modernization of the agricultural sector and
its interaction with other sectors, as well as through
the use of extensive mechanization. State and farm
cooperatives were to be the channeling force for these
changes. Some of the large colon farms became the core
of the state production cooperative f£farms while the
small private holdings were grouped into Cooperative
Production Units (UPC). By August 1969, one-third of
all arable 1end had been cooperatized. Such a
reorganization took 1little consideration of 1local
conditions and 1incentives. Moreover, the 1lack of
management and technological skills created great
inefficiencies which were exacerbated by the great
number of members within each cooperative. A dramatic
gituation ensued that led to a reorientation to private
control of land. This took place in September 1969,
leading to a rapid desertion of cooperative farming by
former private owners (a decline in cooperatized land of
66 percent occurred in the first year)hé/ Yet, large
owners profited from the changeover for they were able
to reinstate themselves financially on their land while
many small farmers were forced to rent or sell out their
land to larger owners or remain in cooperative units.
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Su~li was the institutional, agricultural, and social
pictu: at the start of the Wheat Development Program.
It is «iremely interesting to note, howevcr, that none
of the early documents of the project showed any
indications whatsoever that social interests were taken
into account. The complete 1lack of concern for the
socioeconomic conditions prevailing in the project area
persisted throughout the project, except for academic
research in the late 1970s and early 1980s by Tunisians
and Americans (Gafsi, Ben Senia, Roe, Nygaard), which
included some data on farmers' acceptance levels and
adoption of high-ylelding wheat varieties. No such data
existed elsewhere. In one project document only
(Meinecke) can social concerns be inferred from targets
secondary to the project: (1) the need for self-help
programs, and (2) the suggestion of population
planning. This 1lack was due essentially to the way
projects were then designed and implemented and because
the national goal and that of the project were entirely
centered on production 1increases. And yet, agronomic
concerns were noted at the early stages of the project
that could have been closely 1linked to social and
economic conditiomns.

C. Technological Constraints and Agricultural Labor

A number of agronomic constraints, or at least
potential problems, that were noted at the start of the
project, had both social and economic implications.
Most of these were 1linked to the importance of a
functional and adequate extension system. This most
immediate 1link between farmers and research institu-
tions, and one of the important components of the
success of any agricultural project, is the weakest link
in many underdeveloped countries. These constraints
could be summarized as follows:

~- The importance of a control mechanism (i.e.,
management and decision-making) for the farmer
in all cultivation stages--bed preparation,
seeding dates, date of planting, amounts and
timing of fertilizer, weed control, etc. These
various sets of controls implied not only a
change in the cultural practices of farmers but
also in their understanding of the need for
such changes and control. This requires mutual
exchanges between farmer and extension worker,
but especially an ability on the part of the
latter to understand the former.
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-=- The introduction of a package technology for
the cultivation of new wheat varleties. This
ideal package concept implied a farming
operation under optimum resource combinations
with profit-seeking goals. What the farmers
were oOr were %%F able to do was not considered
at the outset.®

==~ Avallability of input equipment and credit as
well as favorable prfces for produce are
probably the greatest limiting factors to date,
greatly diminishing the 1incentives of the
small, if not also the medium, farmer and
having both social and economic repercussions.

-- The 1importance of adaptation of the new

varieties to local tastes and quality standards
had not been considered, though this has
profound social and consumption implications as
will be noted later in this discussion.

-- The importance of the availlability of family
labor and/or machinery or the ability to
substitute one for the other was a considera-
tion of social and economic significance for
all the farmers and especially the small
farmers. This constraint was potentially
significant because the social organization of
labor and production was beginning to acquire
different characteristics on the eve of the
project. This was due to two important legis-
lative actions: (1) 1inm 1957, polygamy was
officially forbidden, eventually limiting
family labor; and (2) by the 1960s, labor force
emigration was an accepted official policy.

To this should also be added the massive departure
from Tunisia, by the late 1960s, of some 70,000 foreign
male workers and 20,000 foreign female workers whose
positions had to be replaced by Tunisian males and, to
some extent, females.

The female labor force has increased by 5.5 percent
annually since 1957, allowing women to enter the
nonagricultural sector but also creating a growing lack
of 1incentive for them to remain as family aids in
agricultural labor, previously their only possible labor
opportunity. A rapid increase in educational opportuni-
ties for females also occurred in the same period.
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Emigration policy encouraged a rural exodus and an
increase in the urban population. It is noted that by
1966, 36 percent of all people living in _the Tunis
governorate had come from another region.. Inter-
national emigration, though still small, had greatly
increased between 1962 and 1966, and had reached over
200,000 persons by 1972 (more than double the number in
1962). Of these, 55 percent were between the ages of 20
and_ 29, and 28 percent between the ages of 30 and
39.§/ This emigration of young men and adults was
mainly directed to France, Germany, and Libya, and in
many cases toward employment in the agriculture sector.
Meanwhile, however, the percentage of agricultural labor
in Tunisia had diminished by almost 19 percent between
1959 and 1966 (see Table D-33 in Appendix D). All these
factors created a very distinct trend toward an older
agricultural labor force, especially among the males.
In 1966, the high ratio of male participation in the
total labor force (83 percent) versus female partici-
pation in the labor force (26.3 percent) confirmed the
higher percentage of the elderly in the agricultural
labor force, for while employees of Government and
businesses have a compulsory retirement age, this is not
the case for agricultural 1labor. Indeed, the 1966
census indicated that only 53,000 males (out of a
population of 4,533,351) who had reached retirement age
had actually retired, or,the equivalent of 4.3 percent
of males of working age.g/

Total agricultural production began to decline in
the mid-sixties because of the decline in the agricul-
tural 1labor force, the changes 1in the land tenure
system, and the bad weather conditions. Until then,
Tunisia had been self-sufficient in durum wheat, though
it imported most of its bread wheat. As a result, by
the mid-sixties, it had to import both. This had an
undeniable impact on the nutrition and consumption
patterns in the country, for wheat is the leading food
commodity in Tunisia and the principal source of
calories and protein. Meanwhile, from the start of
independence talks until the expropriation of their land
in 1964, the French had been cultivating their 1lands
very exte?Fively, exploiting the land as though it were
a mine.l0 This led to the rapid exhaustion of the
solls in less than a decade.

D. Consumption and Nutrition

In 1968, a Comite Sectoriel de la Nutrition et de la
Planification Alimentaire (Sector Committee of Nutrition
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and Fcod Planning) had estimated the nutritional 1levels
in Tunisia and had projected a mild increase in per
capica demand by 1980 for total cereals consumption from
147 kilograms per capita per annum in 1?98 to 149.94
kilograms per capita per annum in 1980.1L1 While the
average per capita dally intake in the mid-sixties was
estimated to be 2,340 calcries (rural, 2,250; urban
2,600), the FAO estimate for 1964 and 1966 was 2,126
calories daily per capita intake. In any case, the
proportion of the population receiving less than the
minimum nutrient levels was considered ‘'alarmingly
high," ranging from 25 to 61 percent for the country as
a whole, and 30 to 70 percent for the rural population.
The study showed deficiencies in all levels of vitamins
except for the B vitamins. '

It is significant to realize the importance of the
nutritional supply of cereals because of the latter's
predominance in the national diet, both wurban and
rural. In 1968, cereals accounted for 56 percent of
total caloric intake, 67 percent of protein, 80 percent
of vitamin Bj, 52 percent of vitamin Bg, and 30
percent of calcium.

In 1968, cereals also accounted for 16 percent of
total household per capita expenditures p%{ annum and 35
percent of per capita food expendituresl_/ while total
food expenditures were 50.3 percent of the total house-
hold budget. Indeed, a World Bank report notes that in
the poverty-level households, per capita food expendi-
tures pg{ annum were 61 percent of the total household
budget.l_/

If the pattern of food expenditures was found to
vary geographically (urban, 26.5 percent and rural, 32.8
percent of per capita total annual household expendi-
tures), food consumption patterns also varied according
to the urban and rural setting, highlighting distinc-
tions in food varieties and nutrient potentials. In the
rural setting, food expenditures were concentrated on
cereals, oil, fat, tea, coffee, sugar, and fruits; in
the urban areas, on meat, vegetables, milk, dairy
products, spices, root crops, beans, fish, and eggs. It
is also interesting to note the differences in consump-
tion patterns among cereals, especially between bread
wheat and durum wheat. Table C-1, from the Consumption
Survey of 1968, highlights the great differences between
the rural and urban patterns. The rural population
consumed 68 percent of durum versus 17.9 percent of
bread wheat while the reverse occurred in the urban

g
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centers: 76 percent of bread wheat versus 23 percent of
durum. This also confirms the great importance of
durum--the basic ingredient for couscous meals--in the
national diet, which still persists today.

Table C-l. Distribution of Cereals
Consumed Per Capita Per Annum (in Kilograms) 1965-1968

Cereals Big Cities Urban Areas Rural Areas Average
Durum 30 80 114 89
Bread Wheat 98 40 30 44
Barley -- 9 22 14
Other _1 1 1 ==
Total 129 130 167 147

Source: Enquete Nationale sur le Budget et la Consom-
mation des Menages en Tunisie, 1965-68,
MinIstere du PI Tuni I§6§ 160

an, Tunils, s P .

Economic factors may not always be the main reason for
poor nutrition, but incomes considerably affect caloric
intakes .14 In Tunisia 1in the mid-gixties, the
following factors added to continuing poor rural
nutrition and consumption patterns:

-=Climate-~limiting variety of produce cultivated;

--Limited distribution centers for agricultural
produce;

-~-Inadequate transportation facilities;
--Inadequate home storage facilities;
-~-High rate of migration to urban areas;

--Need for cash to allow for better nutrition or, at
least, a varied diet;

-=-Subsidization of bread cereals which may have
increased bread consumption of the poor, but did
not provide a nutritionally satisfactory
substitute for main foods;

0\0
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-=Difficulty of making rapid social change espec-
ially in consumption habits, such as acquisition
of new tastes.

Very slight differences -exist between the
nutritional levels of the untransformed local and the
high-yield}ng varieties of bread wheat introduced 1in
Tunisia.ld Therefore, what 1is significant 18 the
level of consumer acceptance between the two and the
nutritional level of the transformed product. These
factors were not as yet known in Tunisia in 1968.
Figures D-6 and D-7 in Q?pendix D on cereal consumption
and caloric intake in 1968 indicate, however, the extent
of and differences in both factors. They also give us
an understanding of the relationship between cereal
consumption and total caloric intake. It should be kept
in mind that the cereal consumed was essentially durum
in the form of couscous and traditional whole wheat
bread. We can, therefore, note that where caloric
intake is the highest, duruc consumption is also high.
(See maps, Figures D-6 and D-7 in Appendix D).

III. SOCIAL SETTING DURING THE PROJECT, 1967-1975

A. Early Years of Project and Impact on Farmers

When the Accelerated Cereals Production Project
began its first campaign in 1968/1969, it was faced with
an unanticipated sociopolitical situation.

The sudden change to land collectivization in the
early sixties changed again as suddenly in September
1969, and did not give the project personnel time to
assess the meaning of the changes or their impact on
research and 'outreach" efforts. Policy orientations
turned abruptly from general collectivism to restricted
collective farms, private initiative and Investments,
and productive industrial development. The cooperative
movement proved incapable of dealing with credit,
management, technological requirements, distribution
systems, and most of all, it lacked incentives.

The ''terres domainales' were kept as large State
farms with the goal of intensive mechanization through
extensive farming, and relatively few small cooperatives
(UCP) were maintained, while large amounts of formerly
private land were reinstated to their former owners. It
was not difficult for large owners to repurchase and
reinstate themselves on their lands for they not only
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had the financial means and the available labor but also
the necessary machinery and credit opportunities to
pursue intensive cereals production. The small farmers
were unable to reingtate themselves under ''normal"
conditions, lacking the means to repurchase their lands
or any sort of equipment or credit. Many had no choice
but to remain in the cooperatives or to rent out or sell
their land parcels to larger owners.

At the start of its first campaign in 1968/1969, the
project therefore found 1itself faced not only with
nearly insurmountable institutional problems but also a
series of cooperative systems in disarray. Moreover,
the climatic conditions that year included a severe
drought; soils, overused as a result of the failure of
the departing French colons to respect traditional
rotational systems, were devastated even in the richest
areas; and rural exodus and unemployment were extremelvw
high.

The project nevertheless started with a high level
of enthusiasm, with its most important goal, that of
introducing high-yielding varieties of bread wheats and
providing opportunities for higher overall cereals
production. However, it found itself confronted with
important agronomic, institutional, social, and economic
constraints:

~-So0il degradation beginning with the early years of
independence;

--Irregular rainfall, and the start of the drought
in 1968;

--Lack of research and cxtznsion personnel (while
training was one of the project goals, the
personnel needed for the early years of the
project had not yet returned from training);

--01d age of agricultural population because of
increasing rural exodus;

--Parcelling of arable land;

-~Lack of means and know-how of a large proportion
of farmers to use ''package technology';

-~Irregular distribution of credit; and
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--Greater consumption by the farmers themselves of
durum wheat, and therefore greater resistance to
cultivation of bread wheat.

The parcelling of arable land was certainly the most
serious (and still persisting) constraint to agricul-
tural development. If large farmers, and perhaps also
the medium farmers, had the necessary acreage to utilize
machinery to its optimum capacity, they would be able to
amortize their expenditures through higher yields. The
small farmer, one with up to 30 or 50 hectares, had two
to four, or even more noncontiguous parcels, which
increased labor time and use of machinery. This also
led to increasing tractor use and decreasing prnduction
efficiency. (It should be noted that 30 to 50 hectares
of rainfed 1land are equivalent to 5 hectares of
irrigated land.) Eighty percent of all private farmers
had less~--and still have less~-than 20 hectares of land.

Policy-makers and project designers had, as an
initial goal, food self-sufficiency through the intro-
duction of high-ylelding varieties of bread wheat
together with an essential technological package.
However, they had not calculated the economic or
institutional capacity of the country to sustain such a
program, nor did they consider how the traditional
farmers, with the subsistence 1logic of seeking
continuity and thus reliability of production rather
than entrepreneurial profitability and its consequent
risks, would pass from a subsistence form of production
to the requirements of new technology. Again, it should
be emphasized that this was a period when it was thought
that radical agrarian change was the soluticn to all
problems of production. In no way was it the intent of
either the project or the policy-makers to develop
speculative cereal production. Yet a combined series of
factors~-lack of distribution of agricultural inputs,
unequal distribution of 1land, 1inequitable credit
systems, difficulty of applying the technological
package, etc.--very quickly led to that situation from
the outset.

The first campaigns of the project, in 1968 to 1972,
had one overwhelming impact: all farmers, large and
small, became aware of the existence of high-yielding
varieties. Even though bread wheat varieties did not
have as 1large a success as durum varieties, when
high-yielding varieties of the 1latter began to be
distributed in the early 19708, their acceptance was
immediate and widespread. In 1968, 700,000 hectares of
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durum wheat were cultivated versus 133,000 in bread
wheat. In 1972, 862,000 hectares were cultivated in
durum versus 260,000 in bread wheat. The latter never
exceeded the 275,000 hectares planted in 1973 (in 1981
it was down to 94,300 hectares); durum wheat reached a
high 1level in 1976 of 930,000 hectares, and was at
821,700 hectares in 198l. 1In 1976/1977, the percentage
of high-yielding variety in durum cultivation was 26.5
percent, reaching 36.4 percent in 1979/1980 (INRAT 69
variety).l6 This indicates the extent to which the
concept of change had its 1mpact on all farmers, and was
particularly important among the small farmers who
produced durum for their own consumption. This impact
is profoundly significant for it should be recalled that
it even influenced the older generation, those most
resistant to change: farmers whose average age was over
50 years.

A synopsis of the first four campaigns _o the
project, based on a survey undertaken in 1974,17/ will
give a general understanding of the evclution, problems,
and successes of the project, as well as the national
policy changes that took place and which played a role
in the farmers' overall capacity to adjust to the
changes.

The first campaign, 1968/1969, was essentially
directed to large farms (then the State farms and a few
private owners) which had adequate means of production.
In spite of bad weather, the harvest in bigh-yielding
varieties of bread wheat was higher than in traditional
varieties. The project personnel had noted that those
with 1low harvests had not followed the instructions
given, generally because of the 1low technical under-
standing of the farmer. It was the first realization of
how the farmer was functioning, his means and his level
of awareness of new techniques. It 1is interesting to
realize that the technical problems, raised then,
persist today: lack of weed control, lack of fertilizer
use, and lack of understanding of the method of seeding.

The second campaign, 1969/1970 was directed to small
and medium farmers. In spite of the repercussions of
the drought and of the reversal, between August and
September 1969, of the 1land reform policy from
collective to private ownership, the results of the
campaign still appeared positive. It was noted,
however, that those with high yields had 1large land
areas, better soils, and greater means, a point also
raised in a later report by a CIMMYT team on prevailing
conditions in 1977.
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That particular campaign raised several 1logistical
problems which allowed policy-makers to realize the
extent of the problems and attempt to resolve them. The
most cruclal bottlenecks were, in essence, all due to
institutional and management <constraints: storage,
input distribution, extension, and credit facilities.

It was dur1n§ fhat campaign that farmers were given
seed on credit.18 It will be recalled that during
that year the small farmers, in particular, had no means
of production, having lost membership in the coopera-
tives, and had no seed to plant their lands. They
welcomed whatever seeds were made available to them.

The third campaign, 1970/1971, had the goal of
increasing the acreage of cultivation of high-yielding
varieties of bread wheat. This meant that more small
farmers were contacted. The results of the campaign
were very negative, for seeds given to the farmers were
of poor quality, which particularly affected small
farmers. Yields of high-ylelding varieties were half
those of traditional varieties. Greater socloeconomic
problems were also highlighted by this campaign, showing
the gap of possibilities between small and large
farmers, eventually impacting on overali production and
on credit repayments:

--0f the farmers who obtained credit, 2,700 (with a
total of 700,000 hectares) had the best lands and
the largest farms. Their credit rose from TD 12
to TD 20 per hectare, covering 30 to 40 percent of
their expenditures.

-~The small farmers, those with less than 100
hectares, had no means of acquiring credit.
Seeds were obtained from the Cereals Board, but
these were in the form of a subsidy rather than
-credit. 'Thus, farmers could not cover expenses.

Though attempts were made during this campaign to
contact small farmerc and make credit available to them,
the devastating results of the campaign made any repay-
ments by small farmers impossible. Moreover, it caused
a dramatic decline in the adoption of new varieties the
following year,l9/ as did the redefined credit policy.

The wunfortunate distribution of bad seed was
probably a determining factor, together with the added
logietical problems involved, in slowing down the
project. This occurred despite the now widespread
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awareness of the varieties and the immense efforts made
by all project personnel whose popularity and dynamic
personality were crucial factors to both the inception
and growth of the project. It 1s extremely pertinent to
point out that by the third campaign, a new image of the
technicians' role existed with the Tunisian
institutions. Their changing perception also had an
important and irreversible impact on the farmers'
appreciation of the role of the technician and extension
worker.

It is said that the dynamism of the project had
created a sense of competition among the extension
workers (most of whom had high school-level training or
less) over who would make the greatest number of con-
tacts and distribute the most seeds. This, however, had
a counterproductive impact on the cereals production
effort as a whole, for neither was infrastrucure support
adequate to make available credit and fertilizers for
small farmers, nor were extension workers sufficient in
number to adequately monitor and give advice to the
farmers.

By the fourth campaign, 1971/1972, a need was
perceived to redefine the project goal. Whether because
of all the above factors or the new internal directives
of USAID or both, is ultimately not as important as the
realization of the need to narrow the objective from
national self-sufficiency 1in cererls production to
include training and institutional support aspects as
being essential to production goals. This change of
direction also coincided with a change in policy on
credit and on the technical aspects of the project,
which had a general impact on farmers.

Stricter rules were set for cultivators and farm
conditions (beginning with 10 hectares), and eligibility
for credit (those with debts were ruled out and initijal
payments of 25 percent were required). This may have
decreased the number of farmers, but it also began the
move towards efficiency, contrel, and better balance
between farmers and extension workers whose number and
qualifications have never been sufficient to meet the
needs of farmers.

During these four campaigns, and even later, small
farmers who received seeds were not always using them
for cultivation. Their economic situation was such that
many preferred to use them for immediate consumption or,
better still, to sell them. A black market developed in
seeds of high-yielding variety.
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Several conclusions of socilal significance can be
derived from these early campaigns:

The production goal, which required a package
technology, could not be adopted except by a
minority of farmers who had the means and the
space to adjust to it.

The extensive use of mechanization increased
already rampant unemployment and rural exodus
and created an added burden on the project
mechanism: lack of spare parts and repair
facilities. It also added a heavier economic
burden on all farmers, especially those with
less than 100 hectares, at a time when bad
weather, land reform, and credit changes were
also occurring.

The single goal of encouraging wheat production
did not encourage crop diversification or
cattle raising among small farmers who needed
such diversity to maintain economic equilibrium.

The success of high-yielding varieties in the
early years was due to the fact that they were
cultivated on the best arable land where the
big farms still existed. A generalized and
indiscriminating wuse of the seeds proved
unfeasible.

The mnmultitude of changes which took place
during these early years, particularly the
combination of land reform and wheat production
goals, led many farmers to rent out or sell
their land, often becoming laborers on their
own land; this also gradually increased the
ability of 1large farmers and some mediim
farmers to extend their acreage.

The technical problems attributed to the
difficulties of production were real--lack of
weed control, lack of use of fertilizer, etc.
But they were due to socloeconomic conditions
which affected the level of ability to adapt to
the new technology.

The bread wheats introduced were not adapted to
the consumption needs of the majority (see
discussion on impact on consumption below)
which led to two situations: a) increased
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monetizatlon needs of farmers ts buy wheat
couscous for consumption at a time when
unemployment was increasing; and (b) increased
consumption of French bread at the expense of a
more complete meal, exacerbating already low
nutritional levels.

-- The most positive impact of the project was
that it helped to catalyze the acceptance of
change among all farmers, small and large.

-- An 1irreversible change took place in the type
of relationships established between extension
worker and farmer to one that was previously
unknown in Tunisia.

-- The farmers' own incentives had increased but
institutional support was incapable of meeting
their needs.

B. Criteria for Farmers' Acceptance of High-Yielding

Varietiles

Three important studies were made in 1975, 1979, and
1980, all dealing with farmers' perceived and actual
adoption, economically and techno%8§ica11y, of the
high-yielding varieties 1intrcduced.£Y Together, all
three reports span the years of the project, and at the
risk of repeating some of the conclusions drawn above,
it is pertinent here to highlight their own conclusions
based on the significant factors of attitudes of risk
and 1levels of adaptability of the northern Tunisian
farmers within the project area.

Thus, these vparticular studies, all written after
the effective coipletion of the project, explain the
development of the pattern of adaptation to highyielding
varieties. It does not appear, however, that they were
ever brought to the attention of policy-makers even
though their analysis and conclusions would be of great
value today in the refinement of policy for _cereals
production, (along with another doctoral thesis).gl/

All three studies seem to corroborate on another in
their conclusions, particularly in their delineation of
the socioeconomic determinants of the farmers' adoption
of the high-yielding varieties. A profile of the
characteristics of the farmer most likely to effectively
use these varieties nd their required technology
include the following:gz
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-- The average farmer's age is 50.8 years;

-- He has an average farming experience of 28.5
years, with 1literacy not being a determining
factor except as it affects the extent to which
high-ylelding varieties of bread wheat are used;

-- His land averages 67.7 hectares, with at least
38 hectares being rented for a minimum of three
years (for those who planted a high proportion
of bread wheat varietles, the average was over
100 hectares);

-- His land is in the valley;

-- He has the means to purchase a tractor and also
has access to family labor;

-- He has access to credit and to seeds, in
particular to high-yielding varieties of bread
wheat;

-~ He has easy access to a market, a distribution
center, and extension workers; and

-- He has a greater acceptance of bread wheat
varieties because his own needs for consumption
and his palatability requirements diminish.

From this profile, we realize that the constraints
on the adoption of high-ylelding varieties, and in
particular of bread wheats, are great for the majority
of farmers. 1In 1975, 64 percent of farmers in northern
Tunisia had less than 9.9 hectares (even though 34
percent of those with less than 2 hectares and 69
percent of those with 1less than 10 hectares did use
tractors).zé The constraints to the adoption of
high-yielding varieties of bread wheat (not high-
ylelding varieties of durum wheat which began to be
widely adopted by all size farms in 1973) were
particularly significant for these farmers, essentially
as a result of their socioeconomic conditions and the
lack of understanding of these conditions by policy-
makers. Indeed, Roe and Nygaard pointed out that since
their '"'results suggest that risk aversion is an impor-
tant factor limiting the area planted to high-yielding
varieties and causing the underutilization of resources,
then knowledge of the human, farm and household
characteristics associated with farmers' agi}tudes
should be useful to extension agents and others.''£%
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It was already noted above that an important factor
in the subsistence farmer's behavior is the belief in
gecurity rather than speculation. The element of risk
aversion 1s characteristic of farmers all over the
world, and it becomes even more acute when farmers face
radical changes 1in cultivation patterns not fully
understood or proven to them. The element of risk is
economically calculated by the farmer. His and his
family's survival depend on it. This attitude is often
erroneously explained by many as ignorance and a
reactionary "mentality"géf on the part of the farmer.
The three studies mentioned above, based on extensive
field surveys in the northern region, have proven, on
the contrary, the farmer's astuteness in adapting to the
new varieties most beneficial to his needs: the high-
yielding varieties of durum. The new durum varieties
were not only closer to the palatability criteria of the
family and tulfilled consumption needs, but were less
disruptive to the farmer for they reﬁﬁﬁfed less
resources and less technical expertise.Z£2 As =&
result, durum production as a proportion of overall
cereals production is rising steadily (1981: 8 million
quintals versus 1.6 million quintals of bread wheat).

A further constraint that was apparent in 1967, at
the start of the project, has persisted throughout. In
1976, it was pointed out that ''given the mission of
influencing the demand for the new technology, [the
wheat project] did not have any control over the supply
of the essential 1inputs required by technology.
Consequently, extension agents could very well sell
farmers on the new ideas, but they did not have any way
of ensuring the avgi}ability or the means necessary to
put ideas to work."27

In addition to the bottleneck of 1lack of avail-
ability or irregular distribution cf needed inputs for
cultivation, the farmers were alco faced with extension
workers with less farming experience than themselves,
unable to understand the conditions of the land or to
adapt their knowledge to these conditions. Moreover,
the age and length of farming experience of farmers
indicated that most of those who adopted new varieties
were not ''mew' farmers, suggesting a great reluctance on
the part of the young, with lim%7ed experience in
farming, to enter farming at all.28 Having to rely
on the older generation for production may well be one
of the most significant factors in the overall
agricultural development of Tunisia.
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The extremely complicated mechanism of the crig}t
system during that period was already noted above.<Z
Added to this constraint was the highly unequal distri-
bution of credit among the farmers. In 1972/1973, 27
percent of farmers obtaigg? credit and many, it was
sald, did not need it.2X Ia 1980, the situation
still persistg?, for it was viewed as one of the major
constraints,3L along with the agrariam structure,
pricing policy, and lack of knowledge of the behavior of
cereal producers, to prices and general policy. Yet the
credit possibilities of small farmars have been
facilitated since the land certification law of June 10,
1974. That law enabled farmers to obtain a certificate
of land possession which allowed them to apply for
credit without the previously required land title, a
document which most 8small and medium farmers did not
have. However, the certificate of possession, which
eventually allowed title to the land, was 335 obtained
without long administrative delays .24 This
accentuated socilal distinctions, increased unemployment,
and supported profound economic differences between
urban and rural populations, the latter still unable to
obtain credit because of the difficulties of obtaining
the certificates of possession.

C. General Social Aspects and Agricultural Labor in
Tunigia, 1966/19/5

In its introduction to '"Social Aspects of Develop-
ment in Tunisia," a World Bank report noted the
following:

Overall social progress as measured by Just about
every thinkable social indicator 1s very good,
certainly fully commensurate with Tunisia's per
capita income level and often much better than that
of many countries with comparable per capita income
levels.... While absolute poverty is diminishing
rapidly, there is still little cause for
complacency. Rapid overall growth did not create
sufficient opportunities for everyone. This means
that the great resources allocated to social
progrg§7 are not properly targetted to reach the
poor.22

Thus, in 1975, 17 percent of Tunisia's 5,588,209
inhabitants lived below the poverty threshold, with a
higher percentage in urban areas (20 percent) than in
rural areas (15 percent). With a population growth of
2.3 percent in 1975, there has been a decline of 6

v
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percent in absolute poverty since 1966 (23 percent) and
an overall decline of those at the poverty threshold of
17 percent during that 27riod (37 percent in 1975 versus
54 percent 1in 1966) .3% It should be pointed out,
however, that though there is a higher percentage of
absolute poor 1living in urban areas in relation to the
urban population, 1t appears that 77 percent of the
overall number living in absolute poverty were 1in the
rural areas, 80 percent of these had families of 6
dependents (versus the national average of 5.5), and an
average income of TD 29 per annum per person. For them
to reach the poverty level of TD 50 per year, they would
have had to increase their annual consumption by 10
percenv by 1980 wversus ~# national average of 6.6
percent.éﬁ The following categories and percentages
expregg the 1levels of absolute poverty i1in rural
areas3%/ and reflect the situation which existed in
northern Tunisia:

Small farmers......... PPN ceeees 24.3 percent
Agricultura. laborers and

construction workers.......c... «ere.40 percent
Small artisans....... ceeesesscsssesald.7 percent
Inactive.ceeeeeeoeeeees cecetsscacans 10.5 percent

The urban population growth has been extremely high
since 5366: 4.3 percent versus 0-9 percent in rural
areas,3// with the average age of migrant males moving
to cities, particularly to Tunis, between 20 and 30
years .=2<

Although the overall population growth diminished
from 2.5 to 2.32 percent, 47.3 pezcent of the population
is between 0 and 14 years old, versus 52.7 percent who
are between 15 and 64 years old. However, the popula-
tion bracket of 0-19 years old made up more than half
the population in 1975 (2,989,370 from a total popula-
tion of 5,577,250),32/ which was above the level in
1966 (45.3 percent). This increased the burden of rural
families who were faced with a growing population,
decreases 1in agricultural labor, end increased rural
exodus.

Important quantitative results appear 1in the
educational sector. Adult literacy was 32.1 percent in
1966; it was 65 percent in Tunis compared to less than
25 percent 1in the poorest rural governorates ,6ip the
north, such as Beja, Jendouba, and Kasserine.40 It
is interesting to note, however, that enrollment in
primary schools (ages 6-14) had declined between 1966
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and 1978: 72 percept in 1966; 66 percent in 1975; 68
percent in 1978.41 Quantitatively, and in relation
to other countries at similar income 1levels, the
national schooling level of 84 percent appears impor-
tant. However, enrollment is closely correlated to the
degree of urbanization, with 90 percent enroliment }n
urban centers versus 70 percent in rural areas .2
Moreover, equity distribution in the educs‘. .onal sector
for 1970 indicates a greater blas toward tnose of higher
socioeconomic means pursuing higher educati?n: 18 times
more than those in lower economic brackets._é/

This short synopsis of the evolution of poverty
levels, urban growth, overall population, and education
is presented for the relevance of its impact on rural
life and needs. It is apparent from the education
statistics that the opportunity cost of sending children
to school is high for the rural population; thus the
rural primary school population is characterized by low
enrollment ratios (in spite of availability of space),
high dropout rates, and a high degree of seasonal
absence because the school year does not correspond to
the agricultural year. Yet the educational system, not
directed to rural and national needs, has been a factor
in rural exodus, for education, as elsewhere in the
developing world, 1is directed to urban values and
conditions.

All these indicators have not diminished the high
rate of general unemployment (15.7 percent) or the rural
exodus, and as noted by the IBRD report, 'Tunisia tjﬁ
faced with a disquieting wunemployment problem,"ﬂ_
which affects half of the young people looking for jobs
for the first time. Although the unemployment rate
appears to have remained stable since 1959 (when it was
also 15 percent), if underemployment in agriculture and
services are taken 1into consideration, ;he effective
rate of unemployment would be 30 percent.ﬁé

Emigration tends to alleviate the problem of
unemployment, especilally when it is officially
directed. Between 1966 and 1975, an estimateg }55,000
workers left for Germany, France, and Libya,_é. akovt
17,222 each year during this nine-year period.4/
This is about 4,622 more workers than in 1966, with the
peak year being 1973, with 18,947 workers emigrating.
Since 1975, however, emigration to Europe  has
drastically declined because of that continent's high
inflation and unemployment problems. Libya remained the
only outlet of any significance. 1In 1977, there were
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27,312 Tunisian workers i1in Libya versus 494 1in
1976.48/ 1n 1979, there was no net emigration from
Tunisia. This fluctuation of emigration has had a great
impact on unemployment patterns in Tunisia, in particu-
lar on agricultural labor. If many emigrants have
returned, they have not returned to their rural areas.

The problem of agricultural 1labor and 1land
distribution remains extremely critical in Tunisia.
Agricultural employment declined from 54.3 percent of
the labor force 1in 1966 to 38.0 percent in 1975, of
which 13.6 percent were females active in agriculture,
or 69,000 females versus a total of 8,000 in 1966; that
is, 8.6 times more females became active 1in agriculture
in one decade. A socioprofesa@&nal profile of the
population active in agriculture??/ 1s a reflection of
the differences existing between large farmers (mainly
employers) and small farmers and of the importance of
family help, composed mainly of women and children.
This data reflected also on the situation in Northern
Tunisia, the project area:

Employers 10,810
Independent 216,270
Salaried permanent 109,210
one employer 88,800
Salaried nonpermanent 82,110
several employers 20,410
Salaried nonpermanent 82,110
Family help 93,860
Total 51%,%28
Less those in forestry -1
Total in agriculture BUUffﬁU*

*(69,000 females)

Since 1970, the number of small farmers and their
share in total holdings has declined, while large
farmers of more than 100 hectares have been on the
increase, especially the largest ones (greater than 500
hectares). This change tends to encourage modern,
capital-intensive production on large farms. In
addition, the impact of price subsidies on inputs and of
price policy in the absence of offsetting tax policy has
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further distorted 1income distribution and agricultural
employment, because of the greater productivity and
market orientation of large farms. This has led to
further pressure on land acquisition and mechanization
to the detriment of the relative position of small-
holders and landless rural labor. The £finding of the
consumption surveys that population distribution was
rapidly deteriorating and that rural incomes sre
significantly 1lower than urban ones _is thus £fully
corroborated by the agricultural survey.ég/

Table C-2 on the distribution of land and farmers by
gsize of farm,2l/ based on the national survey of 1975,
is particularly reflective of the northern regions, the
cereals production regions. The figures 1indicating
diminution, between 1962 and 1976, of area owned by
small farmers, and increases 1in areas owned by large
farmers, especially those of 500 hectares or more, are
telling and speak for themselves. One can only note
that the situation has not changed greatly during that
period. Indeed the large owners have increased by only
0.3 perceat while their proportion of total acreage has
increased by 10.5 percent.

~ Table C-2. Distribution of Land and Farmers
by Size of Farm, 1962 and 1976
(in percentages)

1962 1976
Size Proportion Proportion Proportion Proportion
of Farm of of Total of of Total
(hectares) Farmers Area Farmers Area
0-4-9 41:0 607 40-9 506
5-909 2205 1102. 2303 1008
10-19.9 19.7 19.5 19.8 16.0
20-4909 12-9 28-5 1104 2100
50-99.9 2.5 12.0 2.7 12.0
100-199.9 0.9 8.2 1.2 9.0
200"'499-9 0'4 7-9 0-3 901
500 or more 0.1 6.0 0.4 16.5

Source: IBRD, Tunisia, Social Aspects of Development,
1980, p.56.
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D. Consumption and Nutrition in 1975

Income distribution in 1975 expressed a widening gap
between poor and rich 1in Tunisia after 1966 and was
reflected in the 1level of food expenditures by each
group and 1In the wide differences between urban and
rural development. Table C-3 highlights the fact that
while 5 percent of the top income brackets have 22
percent of all income, the lowest 20 percent of income
brackets have 5 percent of all income. That is, the top
5 percent in 1975 had five times more than the poorest
20 percent, compared to 2.4 times more in 1966, keeping
in mind that 49.83 percent of the population was urban
(versus 39.9 percent in 1966) and 50.%] percent was
rural (versus 60.1 percent in 1966).32 Thus urban
and rural were almost equal in size in 1975.

~Table C-3, Distribution by Income Group,
1966 and 1975
(in percentages)

Towest Lowest Middle Top Top
Year 20% 40% 40% 20% 5%
1966 6.0 17.1 36.7 46.2 18.0
1975 5.0 15.0 35.0 50.0 22.0

Source: IBRD, Tunisia, Social Aspects of Development,
1980, p. 53.

The 1975 Consumption Survey showed that 32 percent
of rural inhabitants, 19 percent of urban inhabitants of
small cities, and 4 percent of the population of large
cities fall within the two lowest income classes, under
TD 60 per annum.23/ This data, differently presented,
indicate the fcllowing:

-- 49 percent of the population earned less than
TD 100;

== 47 percent of the population earned between TD
100 and TD 400; and

- 5 percent of the population earned more than TD
400.

\°.
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This also means that the first group accounts for 20
percent, the second group for 58 percent, and the third
group for 22 percent of total expenditures.é_/ The
close relationship in total expenditures between the
lowest and highest groups should be noted (20 and 22
percent, respectivelés.

The national average total family budget per person
per annum amounted to TD 147, of which 41.7 percent wgs
for food expenditures and 28 percent for 1odgingm§2
Within total food expenditures, the national average per
person per annum was 21.4 percent for cereals, 2.7
percent for pulses, }6 percent for vegetables, and 18.2
percent for meats._é/ Cereals, therefore, remained
the highest part of food expenditures, while diminishing
as an overall sghare of expenditures since 1966 (35
percent of food expenditures).

The pattern of food expenditures 1in the total
household budget varies according to the geographic
environment. Table C~4 indicates that the share of food
expenditures was higher in rural areas tnan in urban
areas.

Table C-4 Structure of Food and Nonfood
Expenditures According to Milieu, 1975

(in percentages)

Large Small Urban Rural
Expenditures Cities Areas Areas
Food Expenditures 37% 417 48%
Nonfood Expenditures 63% 59% 527
Source: Enquete Nationale sur le Budget et la Consom-
mation des Menages en TunisIe17I§7§, Tunis,

p. 228.

Cereals as a percentage of food expenditures were
also higher in rural areas than in the other two
categories: 17.6 percent in large cities, 21.7 perce7t
in urban areas, and 24.4 percent in rural areas.2/
This was in spite of the fact that 32.2 percent of
cereal expenditures from households budgets were for
family grown cereals, and w%re thus part of the cereals
grown for home consumption.é_/

\9/\
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Cereal consumption has 1ncreased from an average of
145 kilograms per annum per person in 1968 to 181.29
kilograms in 1975, with 203.57 kilograms in rural areas
versus 149.76 kilograms and 163.66 kilgérams in large
cities and urban areas, respectively.__/ A similar
distinction exists when comparing durum consumption (for
couscous, noodle products, and traditional bread) with
bread wheat consumption (for French bread) according to
region (see Table C-5 below).

As in 1968, the exact reversal between rursl areas
and large cities of type of cereal consumption also
occurred in 1975 . It is informative to break down each
cereal type by its transformed products. In durum wheat
in 1975, the consumption of semolina and spaghetti
products (98.4 kilograms) were more than double the
consumption of couscous (44.90 kilograms) in rural
areas, while French bread made up two-thirds (20.37
kilograms) of the bread wheat consumption (34.39
kilograms).

Table C-5 Cereal Consumption Per Capita Per Annum, 1975
(in kilograms)

Total Consumption

Large Small Urban Rural
Product Cities Areas Areas Average
Durum
Borghon 0.20 0.31 0.16 0.24
Semolina 7.48 23.83 83.71 51.03
Couscous 13.81 27.33 44,90 33.46
Noodles 14.89 20.20 14.76 16.36
Other 3.41 5.73 8.67 6.73
Total 39.79 77 .40 152.20 107.82
Bread Wheat
Flour 2.06 6.92 14.02 8.91
French
Bread 99.40 73.67 20.37 52.36
Toteal 101.46 80.59 34.39 61.27

Source: From Table 501, Consumption Survey, Ministere du
Plan, GOT, 1975, p. 364. (See footnotes 12 and
55.)
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Such details did not appear in the 1968 Consumption
Survey, yet 1its categories of French bread, noodle (or
spaghetti) products, and other cereal products
(couscous) give us enough of an indication of the great
changes that had occurred by 1975 (see Table C-6). It
can be noted that in 1975 French bread consumption had
doubled in large cities (urban area catgegory) and more
than tripled in small urban and rural areas (rural
category). Couscous, included in all durum products in
1968, had decreased in all areas in 1975, while noodle
products had decreased in urban areas by almost half but
had more than doubled in rural areas.

Table C-6 Cereal Consumption Per Capita
Per Annum, 1968 and 1975
(in kilograms)

Large Cities Rural Areas Average
Product T§3§ 1975 1968 1975 1968 §§75

Noodles, etc. 24 14.89 13 34.99 15 24.94
Other Durum
Cereals

(couscous) 47 24.70 125 87.16 105 55.93
French Bread 58 99.40 16 93.97 27 96.68

Source: based on Table 2-2, Consumption Survey, 1968,
p- 157; and Table 501, Consumption Survey,
1975, p. 364. (See footnotes 12 and 55.)

If the overall nutritional indicators in Tunisia
have improved since 1966 (see Table C-7) the
deficiencies are still high and are particularly 1in
evidence in rural areas. Moreover, while cereals
consumption had increased, it should be recalled that
the increase, as shown in Tables C-5 and C-6, 1is
particularly high in the transformed and refined
products, while consumption of the more nutritionally
complete couscous and traditional whole wheat bread has
decreased. An important phenomenon related to this
change is the high ratio of women in the labor force, in
particular the increasing role of women in agricultural
labor, where they are filling the gap left by the exodus
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of males to cities and overseas. Women now have less
time to prepare the time-consuming couscous -~ud
traditional bread.

Table C-/. Nutritional Indicators Percentage

of Population Below Minimum
Caloric Intake, 1966 and 1975

Area 1966 1975
Urban 25.0 18.0
Rural 12.0 9.0

Total 30.0 14.0

Source: IBRD, Tunisia, Social Aspects of Development,
1980, p. 30. (See footnote 1.)

Research at the National Institute of Nutrition has
shown that malnutrition is high and particularly affects
infants. It also has indicated that differences in
earning capacities of income groups is an important
factor in the ability to acquire a balanced diet .60/

Unfortunately, no detailed data exist for 1975 that
could be used to create cereals consumption and caloric
intake maps similar to those drafted for 1968 by the
Institute of Nutrition in Tunis (see maps in Appendix D,
Figures D-6 and D-7). The Consumption Survey of 1975
does present, however, the caloric 1ntakes according to
the three major categories: 1large cities, small urban
centers, and rural areas.

It 1s noted that an increase in caloric intake occurred
in rural areas, while the caloric intake decreased in
urban areas (see Table C-8).

Table C-8 does not reflect the discrepancies which
existed according to income and regional differen-
tiations. Table D-34 in Appendix D shows the daily
caloric intake according to income levels and regions.
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Table C-8. Average Caloric Intake
Per Person Per Day, 1975

Large Small
Cities Urban Areas Rural Areas Average

Calories 2416 2432 2652 2543

Caloric
Percentage

of Cereals
Consumed 477% 53.9% 62.7% 57%

Caloric

Percentage

of Meats

Consumed 11% 6.7% 5.7% 7.8%

Source: Based on Consumption Survey, 1975, p. 375.
(See footnote 55.)

The 1mportance of maintaining palatebility in diets,
as expressed by farmers' cultivation of durum whga?
because palatability 1is an important criterion,
cannot hide the poor nutritional situation that prevails
in rural areas and among low-income groups in urban
centers. It may not be possible to generalize that the
increase in type of cereal consumption--from couscous to
French bread--may have been a causal factor. It could
be assumed, however, that it is one of t.'e reasons, or
variables, limiting better nutrition and more balanced
food consumption in Tunisia.

IV. SOCIAL SETTING AFTER THE PROJECT, 1975-1982

In 1980, a World Bank report pointed out that the
basic social 1issue in Tunisia 1is still the need for
better' use of its available resources. It adds that

"available information clearly shows that differences
between groups are much higher than differences within
groups" and that contradictions exist between policy
measures, as 1In the case of employment creation and
Price subsidies. It concludes by saying that

'employment creation and an efficient price system may
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well be tgf key to solving the remaining social problems
as well."62/

A. General Assessment: Constraints on Farmers and Land
Tenure Situation

One of the major constraints on farmers in Tunisia
is rainfall variability. It is the first source of risk
and uncertainty. It makes bread wheat cultivation,
which is especially susceptible to rainfall
irrregularity, a particularly risky enterprise for small
and large farmers alike, though the latter have the
resources, the land, and the capital to allow them to
take the risk. VYet other major constraints exist and
were already of enough concern to the Government of
Tunisia in 1977 for it to request strategy recommenda-
tions from a CIMMYT team for improving efficiency in
wheat production.éé/

Highlights of this report are particularly pertinent
to cereal production conditions and reflect on the
situation which still exists today.

-- The question concerning adaptability of
technology was raised at the outset of the
report, that is, whether appropriate
technologies were available for each of the
important fituations under which wheat 1is
produced.éﬁ

-- Few farmers interviewed agreed with the
officially recommended levels of inputs for

optimum vyields made by extension workers,
seeing them not as being in their best interest
but rather as increasing their risk too much
for the, amount of expected additional preduc-
tion.65/ This implies that the farmers'
calculations were based on what could be the
most stabilizing and most financially feasible
ways to meet their production needs on the
basis of their knowledge of their own optinum
conditions.

-~ "Leading farmers,' those whose high yields are

used by agricultural officials as the model for
goalsﬁ 7undoubted1y have better than average
land. 20
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-- To the question of why there is a yleld gap in
Tunisia, the team indicated that aftﬁough
little research data are avallable on regional
differences, barley production should Dbe
considered when high-yielding wvarieties prove
inefficient .87/ The 1important inference to
make from this recommendation and the previous
comment is that high-ylelding varieties do not
apply to all solls nor to all farmers. Thus
gaps are not necessarily due to the farmers'
resistance or lack of know-how (which may
nevertheless be a factor) but to varying
agronomic and climatic conditions.

-- A difference of assessment appeared between
Tunisian senior officials and the team members
about the constraints to the use of recommended
inputs. The former felt that uncertainties in
Tand tenure, lack of access to information and
credit, and the need to reach the small farmers
were the essence of the problem. The latter
believed that all farmers were aware of the
value of inputs and that the problem resided in
the management of input distribution and
cumbersome credit /procedures, as well as
pricing pplIcIes.§§ Our own observations
and contacts, five years after the assessment
of the CIMMYT team, tends to support the latter
assessment. Land tenure may ' indeed be a
constraint to efficient production because of
the extensive parcelling of the 1land, but
infrastructure, management, and coordination of
services are greater elements of distress to
the farmer.9Z

~- One of the most important problems raised by
the team concerns the type of institutional
relationship that should be established with
the farmer: ''programs should focus on probleas
and opportunities confronting the farmers--the
farmers must be seen as the primary client."
They further add, concerning work on varieties
and agronomy, ''both areas could be made more
effective yere there stronger feedback from
farmers.'"70

Though the report 1is essentially an agronomic
state-of-the-art of the cereals production program, the
five points raised above (appropriate technology,
optimum levels of yields, yield gaps, management, and
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institutional relationship with farmers) have funda-
mental socliological implications, for 1in each instance
the farmer's conditions, knowledge, awareness, and
capabilities are taken into consideration for a more
feasible production system. Failure to do this has
created a bottleneck in that system, hindering small-
and medium-size farmers from adapting rationally to a
complicated and expensive process of change while
enabling 1large farmers to adopt the system without
difficulty.

Further constraints that directly affect the farmer
should be added to the above. They are, however, part
of the overall development process to which national
solutions must be found.

-- The agrarian structure does not allow the
majority of farmers to adjust to the needs of
cereals production. The small minority of
large farmers (several of whom have over 1,000
hectares of the best lands, the plains) can use
the technological package to 1its optimum
advantage.

-- The above constraint has led many small farmers
to rent out their land, thus allowing access to
their land by larger farmers. On the other
hand, this @liminates the problems of
parcelling of the 1land and allows more
efficient production. Thus, the contradiction
arises between production needs and farmers'
needs.

-- Rural exodus has literally emptied the rural
areas of their potentially active youth and
young adults. The average age of farmers was
50.8 years in 1975, and was even hi§??r in
1982, when it was close to 55 years old../l

-- Limitations presently set on 1international
migration by foreign countries will  not
encourage youth to return to agriculture.
Indeed, many of the returnees remain unemployed
in small and large cities. They have little
incentive to enter the agricultural sector,
where salaries are below the official minimum
for an acceptable 1level of 1livelihood, and
there is 1little hope of expanding their land,
if they have any. Not only is land almost

\
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unavailable for purchasing but the price of
land has risen 59 that it has Dbecome
inaccessible to most._gl

The lack of 1labor has encouraged an impressive
majority of all size farmers to use tractors today,
particularly at the crucial periods of harvesting and
seed-bed preparation. Indeed, even a farmer owning only
9 hectares rents a tractor. This amounts to a %total of
about 30 hourg_of tractor rental for a total cost of TD
120 or 150.73 The farmers have two sources for

tractor rentals: a service cooperative or private.

owners. Great dissatisfaction exists with service
cooperatives in all areas visited because farmers feel
that they cannot rely on them and tractors usually are
not delivered on time. These cooperatives have great
problems with repairs and spare parts and do not seem to
be able to meet all the requests before them. On the
other hand, the private owners of tractors are said to
be always reliable. The personal relationships
developed between owner and renter make contact more
satisfactory and more direct. Yet tractors are not
always available, for a private owner does not
necessarily have the time to cover his needs (if he
operat27 his own farm) as well as those of neigh-
bors./4 Thus, for 1980, 40 percent of farms of 0-10
hectares used tractors, while 73.3 percent of farms of
20-100 hectares and 100 ,percent of farms over 100
hectares used tractors,lé/ with those in the 1latter
category fully owning their tractors.

The situation of agricultural 1labor today is
critical and is often the determining factor for the
farmers in making the choice of crops to cultivate.
Crops which require the least monitoring and time are
natural first choices.

In an initial draft analysis by the Division of
Statistics at the Ministry of Agriculture it was noted
that out of 355,000 farmers surveyed, 128,000 (or about
45 percent) spent less than half an agricultural year on
a farm, and 141,000 have another activity that allows 60
percent of them to spend 36.6 percent of the farmers
work full time on a farm (this percenta§7 includes
family help, that is women) (see Table c-9).76
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Table C-9. Structure of Agricultural Labor
in Northern Tunisia, 1980
(in 1,000's)

Permanent
Active Temporary Permanen§ Temporarg
Laborersl/ Family Ald Salaried?/  Salaried3/

Male Female Male Female Male Female Male Female

NE%*./ 80.8 20.93 15.21 21.14 15.58 980 22.7 16.9
NwS/

97.7 37.89 19.33 13.07 15.13 310 10.24 7.93

1/ 1Includes owners and permanent family members active
full-time. , ‘

2/ Average work days per year for NE: males: 280;
females: 275; and for NW: male: 247; females: 307.

3/ Average work days per year for NE: males: 17; females:
T1; and for NW: males: 17; females: 13.

4/ Total population of NE: 2,131,000.

5/ Total population of NW: 1,068,000.

Source: Ministry of Agyiculture, Division of Statistics,
Tunis, 1981..7

Between 1976 and 1980, salaried agricultural labor
diminished by 41 percent. The reason for such a decrease
is not clear from the statistical analysis. However, in
the opinion of one farmer in the Beja region, one
explanation is that the young hate agriculture and only 1
percent stay in it because they are forced to, and, he
added, they know nothing about farming. Thus, of the 30
or so small farmers interviewed on our field trips; only
one was less than 30 years old, while all the others were
over 50 years old. This young farmer was forced into
farming, and had to quit school to take care of his small
9-hectare farm after his father's death. He knew of no
other farmer in his region in his age bracket. Such
situations cannot help but exacerbate the ownership
structure in Tunisia. Table C-10 on land ownership in
Tunisia in 1977 reflects this, and though, it refers to
overall ownership in Tunisia, it applies to the northern
regions as well. Table C-11 on the 1land ownership
structure in northern Tunisia in 1977 highlights this
fact and allows a comparison with the overall ownership
structure in Tunisia.
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Table C-10. Land Ownership Structure in Tunisia, 1977

Size of Farm Percentage Percentage Average S5ize
in Hectares of Farmers of Land Per Farmer
1-5 4008 6-1 2-3

5-10 22-4 1002 7-0
10-20 19.72 17.7 13.8
20-50 12.9 26.0 31.0
50-100 2.6 11.2 67.7
100-200 0.9 8.5 142.3
200-500 0.5 9.32 132.0

Source: Based on data provided by the Food and
Agriculture Division, USAID/Tunis, 1977.

Table C-11. Land Ownership Structure in Northern
Tunisia, 1977

Size of Farm Number of Percentage Hectares Percentage
in Hectares Farmers

0-10 63.930 66 248.300 13
10-50 28.000 28 611.200 32
over 50 5.370 6 1,050.500 _55
Total 97.300 100 1,910.000 100

Source: CNEA; Project de Credit Agricole, Ministere
de 1'Agriculture, Tunis, 1977, Annex 11, p. 1l.

On the basis of the data gathered, the interviews
with senior officials, and field trips undertaken in the
region, it can be concluded that the cereals production
program of Tunisia has added greatly to the already
unbalanced land ownership structure and to the 1labor
exodus from rural areas. The very essence of the need
for greater production using intensive mechanization has
favored the large farms and has created a contra-
diction between attempts to reach equitable income
distribution and a technologically oriented production
system that hes not managed to adjust to the cepabili-
ties of the majority. Added to this, the 1lack of
coordination, shortage and late distribution of inputs,
and shortage (in quantity and qualifications) of
extension personnel reflect the 1inability of the
infrastructure to adjust to the nation's production
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goals. Moreover, as will be seen below, consumption
patterns have not greatly improved as a result of
cereals production.

B. Consumption in 1980

All farmers, small and large, keep part of their
durum cereal crop for their own consumption. All have a
preference for the traditional variety called Mahmoudi
over the new high-ylelding varieties, and a good portion
of small farmers still plant Mahmoudi, essentially for
home use. However, most. farmers quite dramatically
adopted the high-yilelding varieties, not only because of
their high yields, but also because of their speculative
possibilities. The most popular varlety of high-
ylelding durum 18 one crossed with the traditional
Mahmoudi variety. The variable factor of palatibility
discussed above 1is still an important criterion for the
small farmer.

It is not possible to determine the changes in con-
sumption patterns between 1975 and 1980, for no data
were avallable to us, even though a consumption survey
was undertaken in 1980. 1In 1971, the minimum agricul-
tural wage (SMAG) was TD 0.634 a day; today, in 1982, it
ie TD 2.400 per day or TD 65 per month. The most sub-
stantial increase occurred however, in 1981, when social
security benefits were given to agricultural workers for
the first time. Data in Table C-12 from the Institute
of Nutrition in April 1982 show great differences in
caloric }ntake based on differences in 1980 income
levels.’8

Table C-12. Relationship Between Income Levels and
Daily Caloric Intake Per Person, 1980

Income/Year Calories/Day
Less than TD 70 1,881.34
TD 100 2,145.64
TD 130 2,234.35
TD 200 2,307.54
TD 300 2,449.73
TD 300-500 2,558.57
Over TD 500 2,738.52
Average 2,347.38

Source: National Institute of Nutrition, Interview,
April 11, 1982.
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An unpublished draft on the identification of
households with consumption deficiencies based on the
1980 Consumption Survey indicates that food expenditures
in urban areas are twice as much as in rural areas, an
apparent change from 1975 data./l9/

There 1s presently no way for us to determine the
poverty threshold level or the actual amount of cereal
consumption, yet we could infer from that draft analysis
that the poverty threshold has not changed greatly since
1975 (Table D-34), for it corroborates Table C-12 by
noting that 50 percent of households at the TD 50 (per
year) income 1level have a 57.5 percent caloric
deficiency, 14 percent of households at the TD 50 to TD
60 income level have 39.6 percent caloric deficiencies,
and 9 percent of households at the TD 60 to TD 70 in§8?e
level have 32.4 percent caloric deficiencies.8Y
Indeed, it was already noted in an earlier World Bank
report that one out of e)rery s8ix Tunisians 1lived in
absolute poverty in 1980.81

It 1is the belief of researchers at the National
Institute of Nutrition that the ever-increasing
consumption of French bread at the expense of couscous
and traditional bread has been a contributing factor to
the deficient nutritional 1levels and caloric intake.
The ever-increasing time spent by women in the fields
has also been a factor in this change. Moreover, no
more nutritious foods have been adopted to £fill the
growing nutritional gap, for consumption of meat or milk
products has not increased in rural diets.

V. SUMMARY OF SOCIOLOGICAL ANALYSIS: SOCIAL
IMPLICATIONS OF CEREAL PRODUCTION IN NORTHERN
TUNISTA, 1956-1982

At the eve of independence in 1956, Tunisia's
northern farmers were divided into three distinct
groups: (1) a small minority of French colons who had a
majority of the best arable land, (2) an even smaller
minority of Tunisian 1large farmers who had a . small
percentage of good arable land, and (3) a large majority
of Tunisian small farmers who were pushed to the
leftover, less arable hillside lands. By the time the
French were expelled from their farms, they had worked
the land to its optimum capacit- sing it as if it were
a mine, as a French economist la.er wrote.
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After independence and until August 1969, an attempt
at land reform for the purpose of better utilizing the
land for production was undertaken in Tunisia. Almost
all private 1land was cooperatized into small- and
medium-size productive cooperatives and State farms.
This experience proved extremely negative because of the
lack of institutional support existing in the country,
lack of management and technological know~how, and
especially lack of incentives and great resistance on
the part of small and big 1landowners alike. Quite
abruptly, in September 1969, the cooperative movement
was reversed to private ownership and 66 percent of
members abandoned the cooperatives. This 1led to the
chaotic situation in which small farmers, devoid of the
means necessary to reinstate themselves on their land,
were forced to rent or sell out their land, while large
private owners were thus able not only to expand their
farm surfaces but also to adjust to more modern farming
technologies, because of their personal means, previous
farming investments, ability to acquire credit, and
employment opportunity offered by them for available
labor.

It is at this point of social and economic disarray
that the Wheat Development Program started its first
campaign. It found 1itself faced with an agrarian
structure it had not envisioned and constraints to its
own development on all levels. This, however, did not
keep the project from starting off with a high level of
enthusiasm, from the foreign expert to the national
extension worker. In retrospect, one realizes that the
initial goal of the project, which had accepted the
national development goal of food self-sufficiency, had
been centered only on the technical aspects of produc-
tion. The social and economic capabilities of the
majority to absorb all the requirements of the techno-
logical package, which was part and parcel of the
project, were not taken into consideration. This has
had a long-term impact on the adoption of bread wheat
varieties in the northern region.

The first three years of the project were crucial to
the very working and redefinition of its goals (from
production increases to institutional and training
goals), and to the understanding of the environment it
was dealing with, not only climatic and agronomic, but
socioeconomic as well. Several conclusions of social
significance were to emanate from these early campaigns:



C-39

The production goal which required a packaged
technology was not adapted to the capabilities
nf the majority of farmers, and allowed the

%inority of larger farmers to expand their
arms.

The extensive use of mechanization increased an
already vast rural exodus and emphasized the
weakness of distribution centers in meeting
repalr needs and providing spare parts
necessary for intensive mechanization.

The program focused on wheat production to the
exclusion of crop diversification and cattle
ralsing which were necessary for economic and
consumption reasons for most farmers; since
1974, there has been a gradual change in this
fagtor, which has been even more adopted since
19 O'

The initial success of high-yielding varieties
of bread wheat was due to the fact that these
were cultivated on the most fertile lands in
the most suitable rainfall areas.

The choice by farmers of the type of wheat to
cultivate was based on palatability of produce
and economic risk aversion, factors which had
long~-term impacts on production by increasing
durum wheat at the expense of bread wheat.

Various constraints plagued the project and the
farmers throughout the project period and, indeed, still
remain important today. Some of these constraints are
essentially linked to infrastructure and management, and
include the following:

1.

Insufficient number of extension workers and
inadequate expertise to meet the needs of the
farmers;

Insufficient number of distribution centers and
insufficient inputs to distribute when demand
from farmers increases;

Inefficiency of service cooperatives in meeting
needs because of the growing use of farming
machinery by small farmers;

!
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4. Complicated and inequitable credit system; this
system has recently improved through decentral-
ization that allows greater flexibility in each
governorate;

5. Perhaps the most important constraint is the
agrarian structure which has changed 1little
since independence, except for the short
interlude of cooperatives. It is characterized
by land parcelling which renders production
inefficient and 1ncreases the mechanization
costs of farmers, thus forcing many small
farmers to sell or rent out their land. On the
other hand, it allows more efficient but also
more speculative production by large farmers.
The following statistics highlight this fact in
northern Tunisia where 66 percent of farmers
with O to 10 hectares work on 13 percent of the
arable land while 6 percent of farmers with
over 50 hectares have 55 percent of the arable
land, a greater majority of them having over
100 hectares.

The situation in agricultural labor is deteriorating
in Tunisia, and in spite of the high rate of unemploy-
ment, agricultural labor decreased by 41 percent between
1975 and 1980. This evolution has led to an ever-
increasing integration of women (some salaried but most
unsalaried) into the agricultural labor force and an
older average age of farmers, which today is about 55
years old.

This factor has greatly affected the already
deficient consumption patterns and nutritional levels in
Tunisia. Women have little time to devote to making the
time-consuming traditional meals which are durum based.
Between 1968 and 1980, the increased consumption of
French bread (refined bread wheat product) has been
dramatic in relation to couscous, the traditional meal
in 1rural areas. Moreover, even though bread 1is
subsidized, household food expenditures in rural areas
are a higher part of the household budget than in urban
areas. The data also highlight the fact that food
expenditures are higher in the lowest income groups than
in the higher income groups. Though the poverty and
absolute poverty 1levels of Tunisia have greatly
decreased in the past 10 years, they are still high for
a country that falls theoretically in the international
middle-income group.



C-41

Positive and negative impacts have resulted from the
project and from the national agricultural policies
which it supports. The most important positive impact
is the adoption by all farmers, particularly small
farmers, of high-ylelding varieties of durum wheat.
This 1s particularly significant 1f it is recalled that
these farmers are mostly of the older generation, and
therefore theoretically the most conservative and least
resilient. The project was also instrumental in
changing the relationship between farmer and extension
worker to one of dynamic and direct contact in the field
and in creating a greater awareness by all farmers of
the need to adapt to the use of the new agricultural
inputs.

The negative impacts are particularly obvious in the
contradiction that has arisen between production needs
and faruwera' capacity to adjust to these needs. The
technologlcal package of production has increased credit
possibilities to farmers; this, in turn, has created
greater burdens of indebtedness and larger monetization
needs, especlally for small- and medium-size farmers.
The mechanization of agricultural production became a
part of a <wiclous cycle 1in the national problem of
increasing unemployment and rural exodus, as both a
cause of and a solution to it. Finally, in spite of the
positive element of a growing integration of women into
the agricultural labor force as a result of male rural
exodus, this factor has had a direct impact on
consumption patterns, adding to poor nutritional habics
in Tunisia. French bread and noodle products have
become the fast foods of rural Tunisia.

A
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14/ Dana G. Dalrymple, Economic Aspects of Nutrition
Tmprovement in Tunisia, ~USDA/AID, WashIngton, D.C.,
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16/ Data from Cereals Board, unpublished tables:
TCereales: Superficies et Production 1520-1981;" and
"Recensement Moyen des Varieties dans les Essais de la
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17/ Hauri, op.cit.
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administrative routine: (1) the Union National des
Agriculteurs (UNA) made the decision on who was to
obtain seeds, made the list, and sent it to (2) the
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Projet Cereale who sent it to (3) the Central Office of
the Projet Cereale which sent it to (4) the Central
Office of the UNA which forwarded it to (5) the main
Office des Cereales which sent it to the regional Office
des Cereales. (Ibid. pp.50-51).
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high-vielding varieties; in 1970/1971, 100,000 hectares
in high-yielding varieties; in 1971/1972, 50,000
hectares instead of the goal of 200,000 were seeded.
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Experience," Ph.D. Thesis, University of Minnesota,
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Figure D—4: Tunisia — Annual Rainfall
(1901 —1956)




Figure D—5: Tunisia — Rendement moyen en quintaux par Hectare de
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Figure D—6: Consumption of Cereals in Tunisia -- 1968.
(Rural Regions)
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Figure D—7: Calories in Tunisia -- 1968
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Table D-1 AREAS IN CEREALS
(1,000 hectares)

Crop Year Durum Bread Wheat Barley Total
1957-58 1,108 174 805 2,087
1958-59 1,153 175 790 2,118
1959-60 1,154 198 705 2,057
1960-61 829 113 427 1,369
1961-62 747 103 319 1,169
1962-63 979 152 588 1,719
1963-64 949 160 616 1,725
1964~65 938 169 583 1,690
1965-66 699 145 377 1,221
1966-67 653 166 338 1,157
1967-68 700 133 365 1,198
1968-69 600 145 250 995
1969-70 700 280 410 1,390
1970-71 692 248 339 1,279
1971-~72 862 260 385 1,507
1972-73 866 275 400 1,541
1973-74 991 195 384 1,570
1974-75 917 149 387 1,453
1975-76 1,266 126 576 1,968
1976-77 1,079 105 311 1.495
1977-78 1,032 101 497 1,630
1978-79 1,046 88 642 1,776
1979-80 818 80 533 1,431
1980-81 822 9 529 1,445
Source: Ministere de 1'Agriculture, Direction de la Planifica-

tion des Statistiques et des Analyses Economiques.



Table D-2 PRICE OF CEREALS, 1970-1981
(dinars per quintal)

Year Durum Wheat Soft Wheat Barley
1970 4.800 4.300 2.800
1971 4.800 4.300 2.800
1972 4.800 4.300 2.800
1973 4.800 4.300 2.800
1974 6.100 5.500 4.000
1975 6.600 6.000 4.500
1976

1977 7.135 6.535 5.035
1978 7.600 7.000 5.500
1979 7.600 7.000 5.500
1980 8.600 7.000 5.900
1981 9.600 8.700 6.900
1982 11.000 10.000 8.000

1 Quintal = 100 Kg. = 0.1 m.t.

Sources: Report of Subcommittee for Major Field Crops for
the Ministry of Agriculture, and Report of
Evaluation of Performance in the Agricultural
Sector, 1970-1979, Ministry of Agriculture, 1980.



TABLE D~) GUPERPICIRS BT PRODUCTIONS (Surface & Production)

Development Agricole, 4-2¢~1982.

This table shows production racords before 1956,

HARD WHEAT BOFPT WHEMT BARLEY
Year gurface Production Commercialisation Surface Production Commercislivation Surface Production Cosmercialisation
" (Hectares) (Metric Tons) (Wetric Tons)  (Sectares) (Metric Tons) (Metric Tons)  (Hectares) (Wetric Tons) (Metric Tons
1921 481,800 1,078,000 - 82,000 48,090 - 375,000 930,000 -
1922 370,030 2,098,000 - 37,000 UG, a00 - 497,800 2,500,000 .-
1923 93,900 800,000 - 40,000 200,000 - ' 296,850 800, 000 -
1924 599,000 2,350,000 - 51,000 350,000 - 490,600 2,500,000 --
1928 433,570 1,040,000 - $1,000 360,000 - 301,780 900,000 -
1926 589,700 2,500,000 - 68,000 700,000 an 503,800 1,500,000 -
1927 671,700 2,900,000 Lt 73,000 650,000 - 570,100 1,920,000 -
1928 499,440 1,760,000 - $8,000 450,000 ' - 346,300 895,000 Lad
1929 7e1,400 3,230,000 - 76,000 500,000 o= 390,300 2,700,000 .-
1930 636,760 2,650,000 o= 64,000 ‘700,000 .- 304,900 2,500,000 -
1933 700,000 2,030,000 - 70,000 800,000 —— 406,500 1,200,000 o=
1932 720,000 2,700,000 L 80,000 1,100,000 - 495,000 1,800,000 -
1932 835,000 3,400,000 o= 35,000 1,350,000 - 610,000 3,400,000 -
194 600,000 1,700,000 o= 110,000 800,000 b 375,000 1,600,000 .-
1935 668,000 2,000,000 - 120,000 1,750,000 - 403,000 1,500,000 -
1936 680,000 3,000,000 - 140,000 1,600,000 - 850,000 3,100,000 -
1937 422,800 1,200,000 - 142,000 1,000,000 00 300,000 878,000 -
1938 820,000 2,800,000 1,210,000 152,000 2,000,000 1,589,000 620,000 2,000,000 -
1939 514,000 2,000,000 1,168,000 160,000 1,800,000 1,578,000 307,000 1,100,000 bad
1940 747,000 2,900,000 1,198,000 169,000 2,000,000 1,871,000 616,000 3,000,000 -
1941 485,000 1,100,000 582,000 188,000 1,400,000 1,117,000 517,000 1,000,000 -
1942 655,000 2,000,000 1,800,000 154,000 2,100,000 1,873,000 607,000 1,100,000 51,000
1942 742,000 2,100,000 877,000 164,000 1,700,000 1,273,000 350,000 1,100,000 33,000
1944 360,000 1,450,000 292,000 90,000 430,000 255,000 436,800 1,100,000 100,000
1945 639,000 1,108,000 396,000 130,000 615,000 874,000 500,000 1,150,000 239,000
1946 512,000 1,950,000 909,000 131,000 1,300,000 1,100,000 487,000 1,560,000 273,000
1947 467,000 1,400,000 534,000 140,000 1,100,000 058,000 400,000 1,000,000 119,000
1948 710,200 1,510,000 358,000 168,300 1,014,000 602,000 538,000 3,%00,000 277,000
1949 668,000 3,600,000 2,027,000 163,000 1,300,000 1,495,000 620,000 4,400,000 3,074,000
1950 528,000 2,800,000 2,205,000 168,000 1,800,000 1,546,000 399,000 2,000,000 1,354,000
1951 835,000 2,000,000 1,231,000 167,000 1,200,000 902,000 667,000 500,000 126,000
1952 952,000 4,670,000 3,024,000 204,000 2,200,000 1,953,000 741,000 3,380,000 1,585,000
1953 873,000 3,800,000 2,282,000 184,000 2,000,000 1,726,000 577,000 1,800,000 465,000
1954 1,153,000 4,350,000 2,350,000 205,000 1,893,000 1,619,000 81,000 1,700,000 428,000
1955 835,800 2,913,000 1,310,000 189, 500 1,035,800 775,000 841,000 808,000 65,000
+ 1956 965,000 3,320,000 1,042,000 223,200 1,458,300 1,169,000 720,000 1,560,000 220,000
1957 1,093,300 2,658,900 1,967,000 201,800 1,315,300 1,087,000 607,800 1,852,000 615,000
195¢ 1,108,700 4,108,700 2,390,000 170,000 1,185,500 967,000 803,800 2,595,900 1,530,000
1959 1,150,400 4,186,600 2,200,000 175,000 1,057,300 838,000 789,200 2,382,800 1,128,000
1960 1,156,400 3,600,400 1,950,000 198,100 1,249,750 494,000 702,100 1,389,500 195,000
1961 829,600 2,003,000 909,000 112,000 423,900 276,000 427,800 506,000 39,000
1962 745,900 3,210,500 1,842,000 101,900 715,200 526,000 9,000 1,038,900 342,000
1963 977,800 3,208,000 3,181,000 183,750 1,228,300 799,000 589.100 2,607,200 602,000
1964 950,000 3,500,000 1,347,000 160,000 810,000 449,000 614,900 1,300,000 191,000
1965 938,000 4,200,000 2,628,000 169,000 1,000,000 651,000 302,000 1,800,000 376,000
1966 700,000 3,000,000 1,685,000 145,000 490,000 313,000 377,000 800,000 114,000
1967 650,000 2,400,000 1,150,000 165,000 420,000 211,000 335,000 700,000 a5,000
1968 700,000 3,100,000 1,235,000 133,000 730,000 447,000 385,000 1,300,000 219,000
1969 600,000 2,200,000 801,000 145,000 800,000 410,000 250,000 800,000 153,000
197¢ 750,000 3,000,000 1,025,000 280,000 1,500,000 867,000 410,000 1,%00,000 266,000
1971 700,000 4,000,000 1,621,000 250,000 2,000,000 1,233,000 350,000 1,400,000 276,000
1972 862,000 6,520,000 2,620,000 260,000 2,620,000 1,061,000 385,000 2,360,000 439,000
1973 865,000 4,900,000 1,870,000 275,000 2,000,000 753,000 400,000 2,100,000 235,000
1974 820,000 5,600,000 2,529,000 250,000 1,950,000 /82,000 390,000 2,000,000 250,000
1975 810,000 7,760,000 3,070,000 185,000 2,000,000 696,000 335,000 2,600,000 308,000
1976 930,000 7,238,000 2,570,000 259,000 1,955,000 665,000 429,000 2,300,000 385,000
1977 820,000 4,600,000 1,707,000 270,000 1,140,000 465,000 3ao,000 950,000 145,000
1978 800,000 $,700,000 2,720,000 220,000 1,5%0,000 650,000 400,000 800,000 2%9,000
1979 909,000 4,600,000 1,742,000 240,000 1,600,000 459,000 400,000 2,000,000 471,000
1980 700,000 6,000,000 2,700,000 160,000 1,800,000 830,000 360,000 2,200,000 770,000
1901 821,700 8,043,000 2,917,000 94,1300 1,590,000 1,112,000 523,900 2,698,000 715,000
Source: Table provided by M. Gagouri, Agricultural Commissaire, Mepublique de la Tunisie, Cosmissariat Pagionale de Jendouba pour le

Table D=4 representa official racords after 1956.



Table

D-4

CEREAL PRODUCTION

(1,000 metric tons)

Total Total
Crop Year  Durum _ Bread Wheat Barley Wheat Cereals
1957-58 414.3 124.3 281.7 538.6 820.3
1958-59 418.7 105.7 236.3 524.4 760.7
1959-60 359.9 79.0 136.0 438.9 574.9
1960-61 200.5 42,3 50.4 242.8 293.2
1961-62 321.1 71.6 103.4 392.7 496.1
1962-63 528.6 122.7 260.7 651.3 912.0
1963-64 3%0.0 71.0 130.0 421.0 551.0
1964-65 421.0 100.0 180.0 521.0 701.0
1965-66 300.0 49.0 80.0 349.0 429.Q
1966-67 280.0 £0.0 70.0 330.0 400.0
1967-68 310.0 73.0 130.0 383.0 513.0
1968-69 245.0 91.0 81.0 336,0 417.0
1969-70 299.0 150.0 151.0 449.0 600.0
1970-71 427.9 217.8 145.8 645.7 791.0
1971-92 652.0 262.0 236.0 914.0 1,150.0
1972-73 490.0 200.0 212.0 690.0 902.0
1973-74 655.0 202.0 280.0 857.0 1,137.0
1974-75 785.0 146.5 310.1 931.5 1,241.5
1975-76 700.0 110.0 240.0 810.0 1,050.0
1976-77 480.0 90.0 100.0 570.0 670.0
1977-78 570.0 150.0 180.0 720.0 900.0
1978-79 600.0 80.0 270.0 680.0 950.0
1979~-80 740.0 129.0 295.8 869.0 1,164.8
1980-81 804.4 159.0 269.9 963.4 1,233.3
Source: Ministére de l'Agriculture, Direction de la Planifica-

tion des Statistiques et des Analyses Economiques.
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CEREAL YIELDS

(quintals hectare and bushels/acre)

#

Durum Bread Wheat Barley
Crop Year |g/mectare* bu/acre**| g/hectare* bu/acro**  q/hectare* bu/acre*
1950-51 2. 0 3.55 7.19 10.64 0.75 1.39
1951-52 4.91 7.27 10,78 15.95 4.59 8.49
1952-53 4.35 6.44 10,87 16.09 3.12 5.77
1653=-54 3.77 5.58 9,23 13.66 1.93 3.57
1954-55 3.49 5.17 5.53 8.18 1.49 2.76
1955=56 3.44 5.09 6.51 9.63 2.14 3.96
1956-57 3.34 4.9 6.53 9.66 2.28 4.22
1957-58 3.74 5.354 7.14 8.14 3.50 8.47
1958=59 3.63 5.37 6.04 8.94 2.99 5.53
1959-60 3.12 4.62 3.99 5.90 1.93 3.57
1960-61 2.42 3.58 3.74 5.54 1.18 2.18
1961-62 4.30 6.36 6,95 10.29 3,245 5.99
1962-63 5.40 7.99 8.07 11.94 4.43 8.20
1963-64 3.69 5.46 4.44 6.57 2.11 3.90
1964-65 4.49 6.64 5.92 8.76 3.09 5.72
1965-66 4.29 6.35 3.38 5.00 2.12 3.92
1966-67 4.29 6.35 3,01 4.45 2,07 3.83
1967-68 4.43 6.56 $.49 8.13 3.56 6.59
1968-69 4.08 6.04 6.28 9.29 3.24 5.99
1969-70 4.27 6.32 5.36 7.93 3,68 6.81
1970-71 6.18 9.15 8.78 12.99 4.30 7.96
1971-72 7.56 11.19 10.08 14.92 6,13 11.34
1972-73 5,66 8.38 7.27 10.76 5,30 9.80
1973=74 6.61 9.78 10,36 15.33 5,94 11.01
1974-75 8.60 12.73 9,83 14.55 8,01 14.82
1975-76 5.53 8.18 8.73 12.92 4,17 7.71
1976=-77 8.73 12.92 7.50 11.10 6.67 12.34
1977-78 10.00 14.80 16,67 24.67 9.47 17.52
1978=79 6.40 9.47 9,30 13.76 4,44 8.21
1979-80 9.55 14.13 16.54 24.48 7.70 14.28
1980-81 11.60 17.17 16.90 25.00 | 6.10 1l.28

* quintals per hectare
** bushels per hectare

Source:

Ministere de l'Agriculture, Direction de la Planification
des Statistiques et des Analyses Economiques.



Table D-6 RAINFALL VARTABILITY, 1955-1980

North : Center : South : Center and
Period P : :  South
Tunis : Makthar : Average : Kasserine : Gatsa : Average
: : : All North : : :

P m)  : m) i Gm)  : Gm)  :Gm) : Gm)

i R I U

Max fmum 877 1152 851 : 702 : 299 : 518
Minimum 31+ 301 : 302+ 195 : 78 : 157
Average 454 491 524 267 166 281
Seeding Period

(Sept-Dec)

Mascimm % P 89
Mintmum 7 ;29 i P 3@
Average % 42 b4

Source: Ben Senia, Mohamed, Supply Response of Cereals in Tunisia, abstract
of Ph.D Thesis, Iowa State University, Anes, lowa, 198l.




Table D-7 NITROGEN AND PHOSPHATE FERTILIZER RECOMMENDATIONS

FOR HIGH- V.
Nitrogen ke/ha
Average Seeding illering
Rainfall Fertility Time Stage Total P205 (kg/ha)
(mm) Level HYVs OVs HYVs OVs HYVs OVs HYVs OVs
500 High* 45 33 33-45 22 78-90 55 45 45
Lowk* 67 33 33-45 33 100-112 66 45 45
400-500 High 33-45 33 22 22 55-67 44 30 30
Low 45 33 33 22 78 55 30 30
400 High 22-23 22 22 22 45-55 44 30 30
Irrigated 67 67 133 67

* Wheat crop following well-worked fallow or pulse crop

** Wheat crop following wheat or forage

Source: Progress Report: Tunisia 1973/74
Cﬁﬁﬁ‘ and Technical Division, Office of Cereals

Ministry of Agriculture
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Table D-9 New Varieties Developed

Durum Year of Release Maximm Yield*
Potential (mt/ha) Per Hectare

(D-117 Best

Traditional Variety) 2.0 20
INRAT 69 (D-5825 1969 3.5 35
Amal 1972 4.0 4.0
Bedri 1972 4.0 40
Maghrebi 1974 5.5 55
Ben Bachir 1980 6.0 60
Kareme 1981 6.5 65
Bread Wheat
Florence Aurore 1930 3.5 35
Soltane** 1972 4.5 45
Carthage 1974 6.0 60
Dougga 1974 6.0 60
Fath 1974 5.5 55
Salammbo 1981 6.5 65
Tanit 1981 6.5 65

* Potential yleld figures were provided by Dr. W. McCuistion, former CYMMIT
Plant Breeder. These are yields on small plots under optimum conditions in-
cluding adequate soil moisture, plant nutrients, weed control and good seed
bed preparation.

** Now removed from official list because of susceptibility to stripe rust.

Source: 'Resume des Activites: 1979~1980, Division Technique, Projet Ble',
Office des Cereales.
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Table D-10-a

Staffing of the Technical Division, Office of Cereals, 1982

Number of Personnel

2 yrs of

Section B.S. College High School
Genetics 1 3 1
Experimentation 2 1 2
Crop Rotations 1 1 1
Legumes 1 4 1
Extension ? 5 13
Fertiiization 1 4 2
Phytopathology 0 0__ 3

Totals 6 18 23

s



Table D-il

Area Planted in Cereals, 1978 - 1981

Type Careal 1978| 1979 | 1980] 1981 ‘
Durum Wheat 820 828 559 532
ordinary
Durum Wheat
HYV 212 218 259 289
Bread Wheat 61 57 28 10
ordinary
Bread Wheat 40 31 57 64
HYV
Barley 497 642 413 530
TOTALS 1,630 | 1,776 1,316 | 1,445
Table D-11a
Evelution of Production of Careals,1978 - 1979
(in metric toms)
Tvype Cereal 1978 1979 1980 1981
Durum Wheat 650 600 740 804.4
Barley 200 270 296 269.9
TOTALS 950 950 1,165 | 1,233.3

Table D-11b

Yielda of Cereals, 1978 - 1979

(in metriec toms and quintals per hLectare)

Tvpe Cereal 1978
M.T.
Durum Wheat 0.63
Bread W;\ea: 0.99
Barley 0.40
Source: Ministry of Agriculture, Republic of Tunisia, Economic Budget 1982,

Agricu}ture and Fisheries, Bureau of Planning, Statistics, and Economic
Analysis, 1982. \
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TABLE D-12
UTILIZATION OF FERTILIZER AND HERBICIDES ON CEREALS, 1968-1981

Ammonium Nitrate Phosphate* Herbicides
Crop Year (mt of N) (mt of p205 (area treated - hectaces)
1968-69 4,800 -
1969-70 5,640 -
1970-71 7,919 - 100,000 approximately
1971-72 11,055 18,971 100,000 approximately
1972-73 13,400 14,100 100,000 approximately
1973-74 14,405 15,600 135,000
1974-75 9,100 11,700 144,000
1975-76 12,100 8,600 212,000
1976-77 10,800 8,750 NA
1977-78 6,030 7,800 128,000
1978-79 11,390 10,985 100,000
1979-80 13,400 17,680 97,500
1980-81 18,425 20,400 184,600
1981-82 21,105 24,900 234,900

*Phosphatic fertilizers used are Triple Superphosphate (457 P905) and
Simple Superphosphate (167 P305).

Source: Budget Economique, for Years 1977-78 to 1981-82; for earlier
years: Progress Report, Tunisia 1973-74 CIMMYT and Technical
Division, Office of Cereals.
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Table D-13
TOTAL USE OF FERTILIZFRS IN TUNISIA, 1967-1979

Triple Simple
Super- Super-
Fertilizer Phosphate Phosphate Ammonium
Year (45) (16) Phosphate*  Nitrate Nitrogen*
1967-68 21,440 32,200 14,200 20,000 6,600
68-69 30,000 29,900 18,300 24,000 7,900
69-70 25,000 33,800 16,600 30,000 9,900 (1)
70-71 33,000 35,000 20,600 40,000 13,200
71-72 25,000 30,000 16,000 60,000 19,800
72-73 28,049 39,459 18,900 40,650 13,400
73-74 28,049 43,514 19,500 69,919 23,200
74=75 33,658 40,000 21,500 64,065 21,100 (2)
75-76 23,340 51,903 18,800 58,836 19,400
76=77 27,246 44,646 19,500 52,493 17,300
77-78 26,112 53,373 20,300 46,244 15,200 (3)
78-79 29,168 50,884 21,200 48,423 16,000
CY 1980 (E)** 44,114 58,687 29,241 70,936 23,400

Note: *Nutrient equivalent of the compounds listed.
*XE = Estimated

Sources: (1) P.A.V.

(2) Quadrannual Plan
(3) Division Technique '"Office des Cereals'

Source: Newburg, Richard, Multi*ear %s&lt Program ngr, Tunisia,
PL 480, Title I, 8, s sia.




Table D-14 SUMMARY OF PRESENT LOCATION OF DEGREE PARTICIPANTS*

Numbers Percent
Teaching and cereals research at INAT 4
Agsigned to INRAT 1
Working in extension, or position which directly %8
contributes to cereals production 3
In jobs unrelated to cereals 2 10
Returned to U.S. for further study** 1 5
Working in other countries -] 26
Total 19 9k

* Including Ford Foundation-funded participant.

%% Opne participant returned to the U.S. under Agricultural Technology
Transfer Project and is studying for a Ph.D. degree in Agronomy.

*** Does not add because of rounding.



Durum
Hectares 1000
Yield Q/ha®

Production 1000 t

Bread Wheat
Hectares 1000
Yield Q/ha

Production 1000 t

Barley
Hectares 1000
Yield Q/ha

Production 1000 t

All Cereals
Hectares 1000
Yield Q/ha

Production 1000 t

Rainfalll
North mm/yr.

Center and South

mn/yre.

Table D-15 TRENDS IN CEREAL PRODUCTION AND RAINFALL

1955-59

1,031
3.53
364

192
6.36
122

734
2.56
188

1,957
3.44
674

580

292

FIVE YEAR AVERAGES, 1955-1979

1960-64

932
3.79
353

145
5.33
77

531
2.56
136

1,608
3.52
566

530

260

1965-69 1970-74
738 832
4.21 6.07
311 505
152 252
4.79 8.20
73 206
382 384
2.83 5.07
108 195
1,272 1,468
3.87 6.17
492 906
450 560
256 341

1975-79

987
6.61
653

109
11.25
123

478
225

1,574
6.36
1,001

500

280

Growth Rate Percent

-0.
3.
2

o wbN EON
.
O = - W O kFHN

N oW
o~

a quintals per hectare.

b The north accounts for more than half the arable land and produces 62.68 and 39 percent of the total acreage of

durvm and bread wheat, respectively. The Center accounts for about 40 percent of

One quintal equals 100 kg or 220 pounds.

Rainfall ranges from 400-600 mm/yr.

the arable land and produces 35-40 percent of the acreage of all cereals.

south accounts for only 5-10 percent of the arable land representing the area in cereals.
250 mm per year.

Rainfall ranges from 250-350 mm/yr.
Rainfall averages less than

Source: Mohamed Ben Senia, Supply Response of Cereals in Tunisia, Ph.D. Thesis, Iowa State University, 1981
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TABLE D-17 AVERAGE YIELDS OF CEREALS ON ARSA HARVESTED

(QUINTALS/HECTARE* )
In 1501
DU lel M BREAD WHEAT

GOUVERNORAT : HYV s OV : TOTAL H HYV s OV t TOTAL ¢ BARLEY
Tunis s : : 15.3 : s 1 15.7 s 12.4
Zaghouan s 11.3 : 8.4 : 1.0 : s : 142 : 1.8
Bizerte : 17.8 :  13.h s+ 16.8 3 ) s 2h.h s 11,7
Nabeul e g : 11.6 : g s 10.7 s 8.6

Average North

"~ East : 149 : 1.8 : 1bh.0 : 18.4 : 12,2 : 17.0 ¢+ 11.0
Beja : 22.7 : 18.8 1 22.2 : g t 26.3 : 1%.0
Jendouba : 23.0 s 17.7 : 20.7 $ ) s 27.4 : 12.h
Siliana : 1k.0 :  10.6 s 13.1 : g : 10.6 s 12.7
Le Kef : 10.8 g 9.0 :t 9.2 : 2 : 1.1 : 9.0
NorthWest s 18.4 : 1.1 s+ 15,0 ? 226 3 17.0 s 21.8 : 11.0
North : 17.3 s 11,2 s 1h.7 : 21.0 :  1h5 t 19.8 : 11.0
Center &
South . 9-1 H 3.7 H ;-7 3 &5 H s.s $ }ol
All Tunisia 1103 3 706 H n.6 $ 21.0 g 10.5 3 10.1 L 4 6.1

* 1 quintal/hectare = 1.48 bushels of wheat or 1.85 bushels of barley per acre.

Source: Enquete

Ministere
et des Analyses Economiques.

par mesure objective sur les Rendements des Cereals, 1981
de 1'Agriculture, Direction de la Planification des Statistiques

*



Table D-18

Planned and Actual Land Use and Value of Gross Annual Production in the Agricultural Sector, 1962-1971
(Actual 1959-1961)

Average Aresa Production Value
Hectares Metric Tons Dinars2/

Product Actual 1959-611/  Planned 1971 Actual 1959-611/  Planned 1971  Actual 1959-611/  Pianned 1971
Cereals 3,387/ 2,7543/ 552 1,147 20.064 41.779
Tree Crops 241 1,379 933 1,289 40.234 65.765
Vegetables 24 50 359 777 10.476 21.929
Pulses 67 160 15 134 774 6.402
Industrial Crops 10 14 37 129 682 1.280
Forages%/ 56 383 1,209 3,249 18.135 48.735

Totals 4,485 4,740 3,105 6,725 90.365 185.890

l/ Used average estimates to reduce biases due to weather effects.

2/ 1966 prices.

3/ Includes fallow, estimated to be 44 percent of the total area allocated to cereals.

4/ Includes the production and value of straw and stubble forage from the cereal and pulse crops. For all forages,
production was originally estimated in forage vnits. Conversion to tons was based on the assumption of 300 forage
units per ton of forage, an average for hay in Tunisia.

Source: "Retrospective of Tunisia Agriculture: 1962-1971," by Herman Van Wersch and Thomas Daves, Institute of
Agriculture, Forestry, and Home Economics, University of Minnesota.
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Table D-20

Tvoes of Cwnershios and Farm Sizes

10-20 ha.
20=50 ha.
50-100 ha.
1C0-2CQ0 ha.
200-500 ha.
50~ ha.

3. Public
Agroccmbinates
Pilot, edusesional farms
lorthern Co-ozs
Co-ops in Center and South
To be sold to young farmers
To be sold at public auction

Subtotal A + 3

Forests
Extercive Pactures (Tribal land)

Unuzeable land

Source: VNinpictry of Agriculture
Jan. 1972

Mo, of Farms

Area in 10CQ Heczare:

131,600
72,300
63,300
41,500

2,600
1,150
400
25

218
347

304
507
379
1,237
541
372
356
271

202
200

Sub-total (product.ive

Total area of ccuntry

,517

Source: Country Program = "'The Local Mutudl Credit union System And Small Farm Credic

in Tunisia" by William F. Johuson, Agricultural Economist, USAID/Tunisia,
AID Spring Review

Tunis, December 1972, "Small Farmer Credit in Africa"

of Small Farmer Credit, Volume VI, Feb. 1973, No. SR 106, Country Papers

b*
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Table D-22
AVERAGE ANNUAL ARFA FOR CEREALS BY FARM SIZE, 1970-1979
WITH FSTIMATED PRODUCTTON BASED ON AVERAGE ANNUAL AREA
— 1IN CEREALS OF 1,554,000 BECTARES (1071-1981)

»

Area in Percent of Accumulated Area in
Hectares Total Percentage Cereals*
10 18.2 18.2 283,000
1C - 50 45.3 63.5 704,000
50 - 100 12.5 76.0 194,000
100 - 200 8.2 84.2 128,000
200 - 500 - 10.7 94.9 166,000
500 5.0 99.9 79,000

TOTAL 1,554,000

*Material derived from production information in Table D-4.

Source: 'Report of Subcommittee for Major Field Crops for the Ministry of
Agriculture," 1980, and 'Report of Evaluation of Achievements in the
Agricultural Sector, 1970-1979."
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Table D-25

AREA AW YIELDS

COMPARISON OF CEREAL PRODUCTION, AVERAGE
“mmﬁg]m{gh'm‘m/ =19¢1

DURUM

Total Production

(mt 1,000)
Average Annual

Hectares (1,000)
Average Annual Production
(mt 1,000)
Aversge Annual

Yield (mt/ha)

BREAD WHEAT
Total Production

(mt 1,000)
Average Annual.

Hectares (1,000)
Average Anmnual Production
(mt 1,000)
Average Annual

Yield (mt/ha)

TOTAL WHEAT
Total Production
(mt 1,000)
Average Annual
Hectares (1,000)
Average Annual Production
(mc 1,000)
Average Annual
Yield (mt/ha)

BARLEY

Total Production

(mt 1,000)
Average Annual

Hectares (1,000)
Average Annual Production
(mt 1,000)

Average Annual

Yield (mt/ha)

TOTAL CEREALS
Total Production
(mt 1,000)
Average Annual
Bectares (1,000)
Aversge Annual Production

(mt/ha)

1960-1970

3,165

813

329
0.405

899
160
82

0.513

4,514
973
411

0.422

1,373

453

125
0.276

5,887
1,426

535

1971-1981 DIFFERENCE
6,905 = +3,290
945 - 4132
628 = 4299
0.660 = +0.260
1,746 = 4847
156 = -4
159 = 477
1.02 o +0.51
8,651 = +4,137
1,101 = +]28
787 = 4376

0.715 - 0.293

2,538 = 41,165
453 = -0-
231 = +106
0.510 = +.234
11,189 = +5,302
1,554 = +128
1,01/ = 4482




Table D-26

COMPARISON OF AVERAGE ANNUAL CEREAL PRODUCTION, AREA AND YIFLDS
DURING PERIODS 1971-T981 AND

DURUM
Total Production
(mt 1,000)
Average Ammual
Hactares (1,000)
Average Annual Production
(mt 1,000)
Average Annual
Yield (mt/ha)

BREAD WHEAT
Total Production

(mt: 1,000)
Average Annual

Hectares (1,000)
Average Annual Production
(nt 1,000)
Average Aunual

Yield (mt/ha)

pARLEY
Total Production

(mt 1,000)
Average Annual

Hectares (1,000)
Average Annual Production
(mt 1,000)
Average Annual

Yield (mt/ha)

TOTAL CEREALS
Total Production
(mt: 1,000)
Average Annual
Hectares (1,000)
Average Annual Production
(mt/ha.)

1971-1981

(6,905)
945
628

V.66

(1,746)
156
82
0.513

(2,538)
453
231
0.510

(5,302)
1,426
1,017

1978-1981
1978-1981 DIFFERENCE
(2,714)
930 = -15
679 = +51
0.730 = +0.07
(518)
ol = -65
159 = 42
1.02 = +0.271
550 = +97
254 = +21
0.46 = ~0.05
(4,248)
1,554 = +17
1,062 = 444




Table D-27

Area Planted in High-Yielding Varieties 1979-1982
(1,000 Hectares)

Cereal Type 1979 1980 1981 1982
Durum Wheat 218 259 289 330

HYV
Soft Wheat 31 52 64 75

HYV

Table D-27a
Consumption of Fertilizer for Cereals 1978-1981
(1,000 Metric Tons)

Fertilizer 1978 1979 1980 1981
Super-Phosphate 16% 13 35 15 i5
Super-Phosphate 457 31 30 40 50
Ampmonium Nitrate 33% 34 40 55 63

Table D-27b
Use of Herbicide for Weed Control
(Area in Hectares)
1977-78 1978-79 1979-80 1980-81
100 98 185 235

Source: Ministry of Agriculture, Republic of Tunisia, Economic
Budget 1982, Agriculture and Fisheries, Bureau of
Planning, Statistics, and Economic Analysis, 1982.




Short Term
Individual)

Cooperatives
Subtotal

Medimm & Iﬂ Tern

Individual

Cooperatives
Subtotal

Tofal

Source:

Yearly Agricultural Lending O

AGRICULTURAL CREDIT

Table D-28

BANQIE RATICNALE DE TUNISIE

ations (L~ans Approved)

(In 1,000 Dinars)

1965 1966 1967 1968 196 1970 1971  Total
1,687 1,660 1,36 1,148 963 2,217 2,431 11,432
2,853 2,561 5,317 6,375 6,602 &,6% 857 29,255
540 be2a 6,703 7,523 7,565 6,87 3,288 ko,087
361 830 455 baa 255 1,846 2,605 6,903
1,708 1,801 2,511 5,64 2,988 2,878 1,kkg 19,049
2,060 2,651 3,026 6,15 3,213 b,724 4,144 25,952
6‘609 6!882 9,729 12,658 10 'rrg 5T 7,432 66!639

Johnson, William F.; Agricultural Sector Paper, Annex to aAgricultural
Development Loan Paper, Fiscal Year 1972, USAID - Tunis, Feb. 18, 1972,



Table D-29
AGRICULTURAL CREDIT, 1979-1980

Agricultural Credit U: 1.000 Dinars
Variation
1979 1980 Amount Percent
Short Term 12.095 18.397 6.302 52.1
Medium Term 1.308 3.254 1.946 148.1
Total 13.403 21.651 8.248 61.5
Short Term 1.528 2.007 479 31.3
Medium and Long Term 13.667 15.959 2.292 16.8
Total 15.195 17.966 2.771 18.2
Total Short Term 13.623 20.404 6.781 49.8
Total Medium and Long Term 14.975 19.213 4.238 28.3
Total Credit 28.598 39.617 11.019 38.5

Source: National Bank of Tunisia, Annual Report 1980.




Table D~30
Budget of a Farm in the Agricultural Credit Program in Northeast

Record of Previous Year {1979-80)

Yield Total
Areas Per Hectare Production
Crop Hectares quintals mt quintals mt
Wheat 4 7/ 0./ 28 2.8
Barley 6 9 0.9 54 5.4
Horsebeans 0.5 4 0.4 2 0.2
Chick-peas 0.5 4 0.4 2 0.2
Expenses of Current vear (1980-81)
Increase
Wheat 4 15.9 1.59 8 0.8
Barley 6 17 1.70 17 0.8
Horsebeans 0.5 10 1 6 0.6
Chick-peas 0.5 10 1 6 0.6
Expenses (1981 Crop Year)
Cost in Tunisian Dinars
Seed and Plants ™ 66
Fertilizer 71
Pesticides 20
Tractor Rental 162
Salaries 50
Crop Insurance 10
Family Expenses 350
Total Cost ™ 7291/
Value of Production Sold (Dinars)
Wheat ™D 150
Barley 300
Horsebeans 100
Chick-peas 100
Total TDO 650
Calves Sold 300
Wool Sold 25
Total T 973
Less Costs 729

Net Profit TH~ 246
1/ The cost of TD 729 includes the cost of repaying the loan.
Source: Records of Office of Assistance to Small and Medium Agriculturists

of Northeast Tunisia, and information provided by David Dupras,
USAID/Tunis, Credit Advisor. I ,ﬂ/



OOMPARISON OF ADDED PRODUCTION AND

Cereal
_Crop

Durum Wheat
Bread Wheat

Total Wheat
Barley
Total Cereals

Table D-31

FARM VALUE OF CEREALS

=1970)
Added Value*

Production 1981 Prices
1,000 mt . rs . R
+ 3,290 TD 315,840 $567,955
847 73,689 132,510
4,137 389,529 $700,465
1,165 80,385 144,551
5,302 D 469,914 $845,016

*1 TD = .5561 U.S.

dollar (1982 exchange rate).
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. TABLE D-33
Some Relevant Social Indicators for 1959-1966

Population Indicators 1959 1966
'I"ot:'zi"I population 3,783,169 4,533,351
Annual population growth 2.6% 2.5%
Urban population 29% 39.9%
Rural population 71% 60.1%
Population under 20 years 50.7% 45.3%
Adult literacy (15 yrs. and over) 16.0% 32.1%
Income Distribution

Towest 20% Income group 4% of incomes 6%
Top 20% income group 647% of incomes 46.27,
Top 5% income group - 18.0%
Rural population in absolute poverty 45% 20%
Urban population in absolute poverty 22% 27%
Total population in absolute poverty 45% 22.7%
Total population at poverty threshold 75% 54%

r:lcult:utalrlndicators
ercentage of population
active in agriculture c. 73% 54.3%
Extension worker per no. of hectares 1: 19,500
Agricultural Eng. per no. of hectares 1l: 54,800

Distribution of land*: 0-4.9% hectares 417 of fammers
(6.7% of total land area)
50-99.9% hectares 2.5% of farmers
(12% of total land area)
500 hectares +: 0.12 of farmers
1962: 100 hectares +: (6% of total land area)
1.47% of farmers
(1.e 22.1% of land)
Percentage of Agriculture c. 29% c. 207
Produce in GDP
1 t
%cu%nmal workers total -—- 424,852
Male —— 416,839
g’ema%e 1 . ) - 8,013
emale emp t tota
labor fmgymen c. 6% 23.67%
Rural unemployment -—- 108,000
Urban unemployment —— 59,000
Total unemployment c. 15% c. 15%
Rural underemployment .- 407,
15-19 yrs. old in labor force -——- 10%
15-19 yrs. old unemployed - 25%
(continued)



TABLE D-33 (continued)
Some Relevant Social Indicators for 1959-1966

Population Indicators 1959 1966
Enfgration 8,800 persons (1962)  TZ,600 persons
Health and Nutritonal Indicators

Life expectancy 40.7 yrs. 53 yrs.
Gross death rate per 1,000 20.0 15.3
Infant mortality per 1,000 202.0 125.0
Gross birth rate per 1,000 46.0 43.8
Caloric intake per cap./day -

Average e 2,340
Rural o 2,250
Urban —— 2,600

Population below 2,000 cal./day ——- 257%
Rural m—— 30%
Urban ——- 127

Cereals consumption per cap./yr. -—- 145 Kg. (1968)

Cereals expenditures per cap./yr.

of house budget -—- 32.8%

Cereals 7% of total caloric intake =--- 567

Durum wheat per cap.

consumption/yr. -—- 89 Kg.

Bread wheat per cap.

consumption/yr. - 44 Kg.

VA

* In 1959, over 7 thousand ha, mostly in Northern region, were owned by foreigners,
mainly French. No figures existed then on land distribution.

Sources: GOT Census 1956 and 1966; Annuaire des Statistiques; IBRD, 1974 and 1980;
Wersch et al; Perspectives Decennale du Developpement.; Binnendijk; Hyslop and
Dahl; Dalrymple; General Research.




Table D-34: Daily Caloric Intake According to Income Levels - 1975

(per capita, per annum)

r--r:'.;nccame Level— Large Cities Urban Rural Average
(TD) :

0-30 1226 1545 2058 . 2004
30to - 60 1627 1975 2324 2231
60 tc- 80 2082 2162 2606 P 2463
goto - 100 2111 2401 2612 2434
100to - 120 2178 2420 2754 . 2525
120 tc- 160 2531 2513 2896 . 2686
160 to 200 2526 2599 3041 ;2730
200 to 300 2526 2804 3285 2199
300 £ 400 2867 3147 3230 P07

400 and over 2811 3165 3351 P 2960
Average 2416 2432 2652 2543
e i m——

Source: Consumption Survey, 197S.



TABLE D-35

Relevant Social Indicators for 1975-1980

Population 1975
Total 5,588,209

urban (percentage)

2,779,180 (49,83%g

rural 2,798,070 (50,17%
Annual population growth 2.327
urban 4.3%
rural 0.9%
Population between
0-14 yrs old 47.3%
15-65 yrs old 52.7%
or
0-19 yrs. old 53.2%
20-65 yrs. old 46.87%

Income Distribution
Towest 207 Income group
Top 207 income group
Top 5% income group
Total population in absolute
poverty

urban

rural ,
Total population at poverty
threshold

Agricultural Indicators

Growth of agriculture in GDP
Growth of agricultural production
Agricultural labor in total
labor force

Females
Average age in labor force
Distribution of Land

0-4.9 hectares

50-99.9 hectares

500 and more hectares

5.0% of incomes
50.0% of incomes
22.0% of incomes
17.0%

20.0%
15.0%
37.0%

5.1% (1970-79)

-8.0 (1976~79)

38.0%

13.6%
50.8 yrs. old

40.97% of farmers

1979~-1980

6,363,000 (projected for
yr. 2000: 9 million)

2.1%

"3 0370
35.0% (minus 41%

in relation to
total agr. labor)

(c. 55 yrs. old)

(5.6% of arable land)

2.7% of farmers

(12.047 of arable land)

0.47% of farmers

(16.5% of arable land)

(continued)



TABLE D-35 (continued}
Relevant Social Indicators for ..,5-1980

Population 1975 1979-5980
No. of ag. engineers in
cereals production 11 Tunisians;
8 foreigners 6 (1982)

. (entire country-all agriculture)
No. of extension workers in cereals

production 270 (High School level or
lower - country -~ all
agriculture)
Social Indicators
UnempIloyment 15.7% -
Effective unemployment 30.0% -
Emigration (persons/yr) c. 15,500 -
Literacy 55% -
Caloric intake per person/yr. 2,543 2,347
rural 2,5421/ --
urban 2,416 --
16% of population with
daily p.c. calories 2,045 50%
of households
of less than 50
dinars income
have 57.5%
caloric
. deficiencies
Food expenditures in total household
(per cap./yr.) .
rural 48.8% -
small urban 41.0% --
urban 37.0% --
Cereals in food expenditure
(per cap./yr.)
rural 24.47, -
small urban 21.7% --
urban 17.1% -
Cereals consumption per cap./yr.
average 181.29 Kg. --
rural 203.57 Kg. --
urban 163.66 Kg. --
Health Indicators
Crude birth rate per 1,000 35.4 (1977) 31
Crude death rate per 1,000 12 (1977) 11
Total fertility rate 4.67% (1977) 4.47
Life expectancy 57 yrs. old (1977) 58 gras))old (48 in
1

1/ Rural here includes small urban agglomerations and dispersed rural centers.

Sources: IBRD 1974, 1980, 1981; FAO 1979, 1980; Consumption Survey 1975;
Perisse and Kamoun: Johnson; Office des Cereales interview
April 1982.



APPENDIX E

PERSONS CONTACTED

Agency for International Development

Mr. Elmer Fales
Office of Technical Support
Near East Bureau

Dr. Robert Jackson
Agricultural Research Scientist (Plant Geénetics)
Bureau for Science and Technology

Ms. Emily Baldwin
Office of Technical Support
Near East Bureau

Dr. Sam C. Litzenburger

(Former U.S. AID Agriculture Office responsible for
initiating Cereals Improvement Program in Tunisia)
retired, longmont, Colorado.

Dr. Dana Dalymple

International Research Centers Liaison Office
Office of Agriculture

Bureau for Science and Technology

Dr. Nassib Hemaidan
Office of International Training
Bureau for Science and Technology

Mr. Pat Demagoe
Off ce of Rural Development and Natural Resources
Bureau for Science and Technology

Mr. Robert Morrow
Office of Technical Support
Bureau for the Near East

USAID Mission
Tunis, Tunisia

Mr. EAmund L. Auchter
Program Officer

Mr. John Fliginger
Agriculture Development Officer
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Mr. Dale Gibb
Health, Nutrition and Fopulation Officer

USAID Mission
Tunis, Tunisia (continued)

Mr. David Dupras
Agricultural Credit Adviser

Mr. Salah Mahjoub
Agricultural Assistant

Mr. Harold Dickherber
Agricultural Economist

Government of the Republic of Tunisia

Ministry of Agriculture

Mr. Malek Ben Salah

Directeur (Director)

Direction de Production Vegetale
(Bureau of Plant Production)

Madame Fatma Mamouri L'Arbi
Direction de Cooperation International d'Agriculture
(Bureau for International Cooperation for Agriculture)

Mr. Mocktar Trabelsi
Director

and

Mr. Mohammad Jerraya

Office d'Assistance aux Petits et Moyen Agrfcultuers du
Nord-Est de la Tunisie (APMAME)

(Office of Assistance to Small and Medium Agriculturists of
North-East Tunisia - Small Farmer Credit Program)

Mr. Aberrazak Ayoub
Governor of Governorat (Province) of Jendouba

Directione de Plannification, des Statistique, et des Analyses
Economiques
(Bureau for Planning, Statistics, and Economique Analyses)

Mr. Badr Benmamor
Director
Mr. Abdel Majid Zahnoun



Office of Cereals
Technical Services Division

Mr. Alali Godbane
Chief of Technical Services Division

Office of Cereals
Technical Services Division (continued)

Mr. A. Radri
Head, Extension in Fertilizer Use

Mr. Salah Rezqui
Head, Extension Service for Herbicide and Fertilizer Use
Technical Services Division

Mr. Ali Haddad
Head, Extension Service for Medicago and Crop Rotation
Technical Services Division

Madame F. Larbi
Head, Extension Service for Barley
Technical Service Division

Mr. Zahrat Mediene

Storage Depot

Beja Service Area

Mr. Mongi Milika

Chief, Service for Supplies

Other Government Offices

Mr. Slama Abdel Majid

Directeur General

Centre National des Etudes Agricole
(National Center for Agricultural Studies)

Mr. Ali Ben Mohammed
Project APMANE, Beja

Mr. Fehri Souilem

Commissioner for Agricultural Development

Beja Government (Province) '
Mr. Belhani ‘
Office of Commissioner of Agricultural Development, Beja

Mr. Slimane
Office of Commissioner of Agricultural Development, Beja
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Mr. Alibref
Office of Commissioner of Agricultural Development, Beja

Other Government Cffices (continued)

Mr. Hammami L. Ribi
Chief of APMANE Project in Pont du Fahs

Mr. Si Mahmaud M'Zali
Delegue (Representative) cf Pont du Fahs

Mr. M. Gagaroui
Commissioner for Agricultural Development
Jendouba Governorat (Province)

Mr. Tahib Zenmouri Mousa
Chief, Crop Rotation, Agricultural Office
Jendouba Governorat (Province)

Institut National d'Agronomique de Tunisie
(National Agricultural University of Tunisia--INAT)

Dr. Abderrahaman Jarraya
Director

Dr. Ali Benzaid Selimi
Chief and Professor
Department of Economics and Rural Sociology

Dr. Moncef Ben Said
Professor
Department of Econcmics and Rural Sociology

Dr. Sabine Channouf
Professor
Department of Economics and Rural Sociology

Dr. Ali Salmi
Professor
Department of Economics and Rural Sociology

Dr. M. Habib Ketata

Professor

Agronomy and Plant Genetics

Dr. A. Daaloul

Director

E'cole Superieure d'Agriculture du Kef

(College of Agriculture of Le Kef)

(Also Professor and Research Scientist tor INAT)
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Institut National d'Agronomic de Tunisie (continued)
(National Agricultural University of Tunisia-~INAT)

Dr. Mohamed Ben Senia
Prof -ssor
E'cc..e Superieure du Kef

Mr. A. Yahyaoui
Professor
E'cole Superieure du Kef

Institut National de la Nutrition

Dr. Kallal
Director

Mr. M. Bouslama
Mr. F. Mazhoud
Mr. M. Mansour

Institut National des Statistiques

Mr. A. Kanoun
Director

Institut National de Reserche Agronomique de Tunisie

(National Agricutural Pesearch Institute of Tunisia

Dr. lLasram
Director

Mr. M. Ben Salim

Chief

Cereal Technology Laboratory

Mr. Mouldi El Ghanmi

Director

Seed Control Service and Laboratory

Private Tunisian Farmers

Beja Area
Mr. Sala Ben Hisoun Nefzi
Mr. Ali Ben Hammed Mounnie
Mr. Mabroul Ben Chedly
Mr. Khelifa Ben Mhawar
Mr. Addel Krim B. Mohammed

Pont du Fahs Area
Mr. Mustafa Buheni
Mr. S. Abdeuahman Bouliam

/8



Private Tunisian Farmers

Jenedouba Area
Mr. Mahedine Ben Henda

Other Farms Visited

Sbeitla - On-~farm barley test demonstration
Sbiba " n " (1] n n 1] 1] n n " 1] " n 1] [1] [1]

Rohia - On-farm wheat and barley test demonstration
Siliana - On-farm herbicide test demonstration, and wheat
variety trials

Jendouba - Large Tunisian farm (about 1,000 hectares) growing
wheat and barley commercially for seed. Also has extensive
area of forage crops and several hundred head of cattle and

sheep.

Food and Agriculture Organization of the United Nations
Rome, Italy

Dr. Donald C. Kimmel
Director-General

North America Regional Office
FAO, Washington, D.C.

Dr. A. De Fauconval

Assistant Director

Agricultural Operations Division
FAO, Rome

Dr. H. Braun
Chief, Fertilizer and Plant Nutrition Service
Land and Water Development Division

Dr. J. Wolf

Senior Commodity Specialist

Horicultural Products, Rubber and Soft Fibers Group
Commoditites and Trade Division

Economic and Social Policy Department

Dr. B. Ortolo

Senior Agricultural Planning Advisor
Planning Assistance Services

Policy Analysis Division

Economic and Social Policy Department

Dr. Ruth Finney

Chief ~

Human Resources, Institutions, Agrarian Reform Division
Home Economics and Social Programs Service
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Food and Agricultural Organization of the United Nations
(continued)
Rome Italy

Dr. Christian O. Emmich
Commodity Specialist

Cereals Group.

Basic Foodstuffs Services
Commodity and Trade Division

International Fund for Agricultural Development

Mr. Piero Bronzi
Agricultural Officer
Near East Division
Rome, Italy

Internagional Bank for Reconstruction and Development
(World Bank)
Washington, D.C.

Dr. John Doolette
Agricultural Officer
European Mediterranean, Middle East and North Africa Division

Dr. Jim Pines
Consultant
Population and Health Division

Food and Drug Administration

Dr. A. L. Forbes

Associate Director
Nutrition and Food Services
Washington, D. C.

U.S. Department of Agriculture

Dr. John Hyslob

Leader of Worldwide Programs

Office of International Cooperation and Development
Technical Assistance Division

Washington, D.C.

International Maize and Wheat Improvement Center

Dr. Norman Bourlag
International Maize and Wheat Improvement Center
Londres-40, Mexico City, Mexico
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Ford Foundation

Dr. William Carmichael

Vice President

Developing Country Programs
320 E. 43rd Street

New York, NY 10017

Mid~-America International Agricultural Consortium

Dr. J. Wendell McKenzie

Assistant Dean of College of Agriculture and

Director of International Agricultural Programs

University of Missouri

(visiting Tunisia on agricultural technology transfer project
under ?id—America International Agricultural Consortium
[MIAC]

Dr. Warren Prawl

University of Missouri

MIAC Project

Officer on Agricultural Technology Transfer in Tunisia

Rockefeller Foundation, New York, N.Y.

Dr. Chip Mann
Agriculturist

Dr. William Wright
International Agricultural Development Service

University of Minnesota, St. Paul, MN

Dr. Malcolm Purvis
Assistant Dean for International Agricultural Programs

Dr. Terry Roe
Professor
Department of Agricultural and Applied Economics

Iowa State University, Ames, Iowa

Dr. Earl O. Heady
Director and Distinguished Professor
The Center for Agricultural and Rural Development

Other Organizations

Dr. Gayland Hall
Pragma Corporation
Washington, D.C.
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Other Organizations (continued)

Mr.

Ga rlord Walker
Multirational Agribusiness Systems Inc.
Arlington, Virginia

Oregon State University

School of Agriculture

(Faculty members attending wheat seminar at INAT in Tunisia)

Dr.
Dr.
Dr.
Dr.

Dr.

W.
A.
M.
D.

W.

E. Kronstad

Appleby
Glenn
Brewer

L. McCuiston

(formerly with Ford Foundation on Cereals Improvement Program
in Tunisia)

Dr.

F.

Bolton

Assigned to Arid Land Cereals Project with Ecole Superienie
d'Agriculture du Kef.

International Crops Research Institute for the Semi-Arid

Tropics (1ICRISAT)

Patancheru P.O.
Andhra Pradesh 502-324, India

Dr. bavid F. Nygaard
Agricultural Economist
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Medjeda Valley in the north where much of the

Wheat, a staple food of Tunisia, is ideally suited for
country’s wheat 1s grown.

growing in the Mediterranean cliraate in the

Wheat was an important crop in Turisia during the Roman occupation (around 300 B.C.
to 200 A.D.). Roman ruins in some fields are evidence of a highly developed civilization
and technology, such as this aquaduct which brought water from the mountains near

Pont du Fahs to Carthage, 50 miles away.



)

Mustafa Buheni, 2nd from right, a farmer in Zaghouan Governorate, discusses production
results on his 5 hectare farm with extension agent. This was his first year in using the high-
yielding wheat varieties. While production was greater, weed problems increased. Team
members Mona Fikry, right, and Carl Ferguson, left, take notes.

This field illustrated the weed problem in Tunisia. William can eradicate such problems, but shortage of supplies
Fred Johnson, team leader, and Tunisian extension agents was a problem in 1982.

inspect this field contaminated with poppies. Herbicides

W



Farmers have learned to use herbicides for weed control, Hand sprayers have been
introcduced for use of farm family members, including youth.

Raising of livestock, both sheep and cattle, is legumes for human consumption and livestock
being integrated with production of cereals, feed in Tunisia.
rotated with forage crops, as feed, and grain

[7v



Cartle raising for milk and meat production is integration of livestock with cereal production in
emphasized by the Government of Tunisia in the rotation with furages and grain legumes,

Sala Ben Hesoun
Netzi, center facing
camera, seeks credit

from APMANE agc:it for purchasing an imported breed to improve his herd of catt/e on his 30 hectare wheat-
forage production farm in Beja Province.
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APPENDIX G

OFFICE DES CEREALES — DIVISION TECHNIQUE -

COMMUNIQUE

Dans le cadre de la promation de la céréabiculture, de la Division Technique de
I'Office des Céreales organise des journees d'informatucn portant sur
~ L'Utilisation des variétés de blé dhaut rendement
= L'introduction de 1a luzerne annuells dans |'sssolement
— L'Emploi des Exgrais et des herbicides
== Les Techniques culturales des légumineuses 4 graines conformément au
programme suiyant &

DATE REGION i HEURE LIEU DU RENDEZ-VOUS

Mercredi 21 Avril 1982 : Kairousn %h30 : Délégation de Oueslatia
Mardi 27 Avril 1962 | Medjez §h30 : Service Agricole Medjes
Mercredi 28 Avril 1982 : Zaghouan 830 : CRDA. de Zaghouan
Vebdredl 30 Avell 1362 ; Biserte To30 : CADA. de Blaerte

en A : H . de

Mardi 4 Ma: 1982 : Bou Arada 8h30 : Service Agricole Bou Arada
Mercredi 5 Mai 1982 : Tunig 8h30 : Délégation de Mornaghis
Jeudi € Mai 1982 : Cap-Ben 8h00 : Service Agricole Korba
Mardi 11 Mai 1982 : Jendouba - Boy Salem w0 : CRDA. de Jendouba
Mercredi 12 Mai 1982 : Téboursouk Sh00 : Service Agricole Téboursouk
Jeud: 13 Mai 1982 : Bé&ja o9hd0 : CR.D.A, Béja

Mardi 18 Mai 1932 : Sibang 00 : C.R.D.A. Sillana

Jeudi 20 Mai 1582 : Tadjerouing oh30 : Centre de 1'Office des Cérdales
Mardi M Mai 162 : Le Kef %h00 : CRDA. du Kef

Jeudi 27 Mai 192 : Dahmani 9h00 : Service Agricole Dahmani

Ce ccmmunique tisot lieu de convocation perscanelle pour tous les techmiciens et

Above is a Notice which appeared in La Press, a national Newspaper,
on thres consecutive days during the week of April 19, 1982 concerning
farmer 7ield days to be held in different regions during the months of
April and May. The subjects of the field days were:

-~ The utilization of higheylelding varieties of wheat

= The intrcduction of annual legumes into the rotation

-~ The use of fertilizer and herbicides

-~ Cultural practices for grain legumes



APPENDIX H
NOTES ON AUTHORS

William Frederick Johnson, Agricultural Economist with
AID since 196l, 1s currently with the BIFAD Staff, having
transferred from the Title XII Coordination Staff in the
former Technical Assistance Bureau, AID/Washington, where
he had served since returning from Vietnam in 1975.
Other AID posts and special assignments have included
Liberia, Tunisia, and several othier countries in Africa,
and Indonesia, the Philippines, and Vietnam, and the
former East East Bureau in Washington. Positions held
include Agricultural Economic Advisor to host Governments
and AID Food and Agricultural Officer. He served with
FAO on its staff in Rome, Italy, and in Saudi Arabia as
Chief of FAO Mission and as Agricultural Economic Advis-
or. Other Government experience include the Office of
Price Stabilization as Price Economist and Economic
Analyst with the Department of Defense in Japan. 1In the
private sector, he held the position of Director of
Research and Development, and of Natural Resources
Economist with a private company. He attended the
University of Tennessee and holds a B.S. degree 1in
Geological Engineering from the University of Oklahoma,
and a Masters degree from Harvard University where he
majored in Agricultural and Developmental Economics under
the late Professor John D. Black and Professor John
Kenneth Galbraith. He is fluent in the French language,
and also speaks Italian, Japanese, and German in this
order of fluency.

Carl Ferguson, Agronomist, is currently a Consultant fonr
AID. He retired from AID in 1978 following assignments
in Paris (Marshall Plan), Iraq, Haiti, Senegal, Morocco,
Tunisia and Washington, D.C. He served as Food and
Agriculture Officer in Senega., Morocco, and Tunisia, and
in AID/Washington as the Deputy Director, Office of Title
XII Coordinator and University Relations. He holds a
degree in Soil Science from the University of Missouri,
and taught Soll Science and General Agronomy at Texas A &
M from 1946-51. From 1951-54 he served in the Soil
Conservation Service at Beltsviulle, Maryland. He is
fluent in the French language.

Mona Fikry, Development Anthropologist, is currently a
Consultant with USAID. She holds a Ph.D. degree from
Indiana University and has taught 1in the U.S. and
Algeria. She has been involved in projects and research
in North Africa, the Middle East, Central Africa and the
Sahel. Her most recent tour was two years in Mauritania
working on the Rural Sector of the Four-Year Development
Plan of Mauritania. She is fluent in the French and

Arabic languages.
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